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EXECUTIVE  SUMMARY 


BACKGROUND  AND  OBJECTIVES 

Roy  F.  Weston,  Inc.  (WESTON)  was  retained  by  the  United  States  Army  Toxic  and 
Hazardous  Materials  Agency  (USATHAMA)  to  conduct  an  Environmental  Investigation/ 
Alternatives  Assessment  (EI/AA)  for  property  transfer  of  the  Fort  Holabird  Crime 
Records  Center  (CRC).  The  EI/AA  was  performed  in  accordance  with  a  Work  Plan 
prepared  by  WESTON. 

The  objectives  of  the  EI/AA  were  to: 

•  Determine  the  nature,  magnitude,  and  extent  of  any  environmental 
contamination. 

•  Develop  information  to  assess  the  health  and  environmental  risks 
associated  with  closure  and  transfer  of  the  property. 

•  Develop  and  evaluate  remedial  action  alternatives  to  a  level  necessary  to 
enable  the  Army  to  make  a  decision  regarding  preparation  of  the  property 
for  transfer. 

The  EI/AA  was  conducted  in  accordance  with  the  National  Contingency  Plan  (NCP) 
and  the  appropriate  guidelines  published  in  the  U.S.  Environmental  Protection 
Agency’s  (EPA’s)  Guidance  for  Conducting  Remedial  Investigations  and  Feasibility 
Studies  Under  CERCLA.  October  1988. 

SITE  DESCRIPTION 


The  CRC  occupies  a  7-acre  site  at  Detroit  and  Oak  Avenues  within  the  city  limits  of 
Baltimore.  The  site  consists  of  three  buildings  (Buildings  305,  306,  and  307),  a  grassy 
strip  that  formerly  was  the  site  of  two  other  buildings  (Buildings  302  and  308),  and  a 
parking  area  (see  Figure  ES-1).  Only  Building  305  is  currently  used. 

SITE  fflSTORY 

Although  Fort  Holabird  was  established  in  1917  on  96  acres,  the  installation  had  grown 
to  349  acres  by  the  end  of  World  War  II.  The  land  on  which  the  CRC  is  located  was 
acquired  in  1941. 

Between  1941  and  the  1970s,  the  present  CRC  property  was  used  by  the  Quartermaster 
Corps,  the  Signal  Corps,  and  the  Army  Intelligence  School.  The  CRC  has  operated  in 
Building  305  since  1975. 
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All  three  remaining  buildings  at  the  CRC  are  one-story,  wooden  frame  structures  that 
were  built  in  1942.  Buildings  302  and  308  were  reportedly  demolished  in  the  early 
1970s,  and  the  area  where  the  buildings  stood  was  leveled  and  planted  with  grass  in 
1984.  Building  302  may  have  housed  an  incinerator  used  for  burning  paper. 

PREVIOUS  INVESTIGATIONS 

Environmental  Photographic  Interpretation  Center  (EPIC)  1989  -  In  August 
1989,  EPIC  issued  their  "Installation  Assessment,  Army  Base  Closure  Program,  Fort 
Holabird,  Baltimore,  Maryland,  Interim  Report."  This  report  contained  the  results  of 
their  analysis  of  historical  aerial  photography  of  Fort  Holabird.  Although  these  results 
showed  potential  contamination  of  surface  and  groundwater  from  past  activity,  they  did 
not  specifically  indicate  any  visible  contamination  in  the  CRC  area. 

Tank  Removal  Report.  1989  -  Reports  of  the  observations  of  the  removal  of  three 
in-ground  fuel  oil  storage  tanks  have  been  issued  by  an  inspector  from  the  State  of 
Maryland,  Department  of  the  Environment.  Evidence  of  leaking  was  reported  in  the 
tanks  at  Buildings  305  and  306.  Three  monitoring  wells  were  installed  in  the  vicinity 
of  the  Building  305  tank,  and  one  monitoring  well  was  installed  near  the  Building  307 
tank.  Sampling  conducted  in  1990  revealed  a  total  petroleum  hydrocarbon 
concentration  of  0.93  mg/L  in  monitoring  well  No.  3. 

Enhanced  Preliminary  Assessment.  1990  -  This  report  was  prepared  by  WESTON 
to  present  findings  and  conclusions  of  environmental  conditions  at  the  Fort  Holabird 
CRC  and  to  provide  recommendations  for  further  action.  No  environmental  sampling 
was  performed  as  part  of  the  assessment.  The  findings  and  recommendations  were 
based  on  WESTON’s  experience  with  similar  facilities  and  on  current  reg^ilatory  agency 
requirements. 

Environmental  Impact  Statement  (EIS).  1990  -  The  purpose  of  the  EIS  was  to 
evaluate  methods  to  implement  the  closing  and  excessing  of  the  Fort  Holabird  CRC. 
The  alternatives  evaluated  were:  no  action;  residential  reuse;  and  industrial  reuse. 
Although  no  formal  screening  process  was  implemented,  industrial  reuse  was 
determined  to  be  the  most  likely  alternative. 

SITE  CHARACTERIZATION  ACTTVITIES 


The  site  characterization  activities  performed  in  the  field  at  the  CRC  as  part  of  the  El 
were  as  follows: 

Three  existing  monitoring  wells  were  sampled  on  23  April  1991.  The  wells  (Nos.  2,  3, 
and  4)  were  in  the  vicinity  of  the  former  in-ground  storage  tanks  near  Buildings  305 
and  307  (see  Figure  ES-1).  A  duplicate  sample  was  taken  from  monitoring  well  No.  3. 
All  groundwater  samples  were  analyzed  for  the  following  parameters:  Resource 
Conservation  and  Recovery  Act  (RCRA)  metals,  base  neutral  acid  extractables  (BNAs), 
volatile  organic  compounds  (VOCs),  and  total  petroleum  hydrocarbons  (TPH). 
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Three  test  pits  were  excavated  in  a  grassy  area  adjacent  to  the  parking  lot  (see  Figure 
ES-1).  The  area  contains  a  fill  material  of  unknown  origin.  Each  pit  was  excavated  to 
a  depth  of  between  48  and  54  inches.  The  presence  of  contamination  was  checked  using 
the  following  methods:  a  reading  above  background  on  the  HNu  photoionization 
device;  visible  staining  of  soil;  or  artifacts  in  the  soil.  If  contamination  was  observed 
by  any  of  these  methods,  a  soil  sample  was  to  be  taken. 

A  500-gallon  diesel  underground  storage  tank  (UST)  installed  in  1985  was  hydrostatic 
leak  tested. 

Asbestos  survejdng  and  sampling  were  performed  to  assess  suspect  asbestos-containing 
materials  (ACM).  A  total  of  21  samples  was  collected  from  suspect  ACM  in  Buildings 
305,  306,  and  307.  Polarized  Light  Microscopy  (PLM)  with  dispersion  staining  was 
used  to  analyze  the  suspect  materials  collected  in  the  buildings. 

Radon  sampling  was  conducted  in  Building  305  on  the  ground  floor  level.  Radon  levels 
were  measured  using  10  alpha-type  radon  detectors  that  were  exposed  for  90  days.  In 
addition,  there  was  a  field  blank,  a  duplicate,  and  a  spike,  for  a  total  of  13  detectors. 

SITE  CHARACTERIZATION  RESULTS 


Analytical  results  of  the  groundwater  samples  are  listed  in  Table  ES-1.  Silver  was 
detected  at  low  levels  in  the  three  samples  from  the  three  monitoring  wells.  Arsenic 
was  detected  in  two  samples  from  monitoring  wells  No.  3  and  4.  Barium  was  detected 
in  all  four  samples  including  the  duplicate  sample.  Lead  was  detected  at  low  levels  in 
two  samples  from  monitoring  wells  No.  2  and  3.  Chromium  was  detected  in  only  one 
sample  (MW03D).  BNAs  and  VOCs  were  detected  in  the  samples  from  monitoring  well 
No.  3,  the  same  well  where  TPH  had  been  detected  earlier,  although  TPH  were  not 
detected  in  any  of  the  samples  during  the  current  sampling.  The  likely  source  of  the 
contamination  is  fuel  oil  that  leaked  from  the  in-ground  storage  tank  formerly  located 
adjacent  to  Building  305. 

The  three  test  pits  (TP-1,  TP-2,  and  TP-3)  contained  a  sandy  fill  material  under  a  layer 
of  topsoil.  No  HNu  readings  above  background  were  measured.  No  stains  in  the  soil 
or  artifacts  were  encountered  during  excavation.  No  soil  samples  were  taken  because 
there  were  no  signs  of  contamination. 

The  500-gallon  tank  at  Building  305  passed  the  leak  test  and  therefore  is  considered 
tight  under  State  of  Maryland  regulations. 

The  analytical  results  for  each  asbestos  sample  are  provided  in  Table  ES-2.  Of  the  21 
samples  collected,  14  were  found  to  contain  greater  than  1%  asbestos  and  are  therefore 
considered  ACM.  Two  samples  were  found  to  contain  1%  asbestos,  and  another  two 
samples  were  found  to  contain  less  than  1%  asbestos  (three  of  these  four  samples  are 
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Table  ES-1 

Groundwater  Investigation  Results  • 
Compounds  Detected  Above  Detection  Limits 
(all  values  in  fig/h) 


Monitoring  Well  No.  3 


Compound 

Sample  ID/Well  No. 
MW03 

MW03D 

METALS 

Silver 

0.8 

ND 

Arsenic 

ND 

3.7 

Barium 

54.0 

98.0 

Chromium 

ND 

15.1 

Lead 

ND 

9.9 

BNAs 

2-Methylnaphthalene 

200.0 

200.0 

Dibenzofuran 

5.2 

6.9 

Di-N-Butvlphthalate 

ND 

1.3 

Fluorene 

7.2 

10.0 

Dimethylnaphthalene 

200.0 

400.0 

Trimethylnaphthalene 

NA 

70.0 

Methylnaphthalene 

200.0 

200.0 

Naphthalene 

231.0 

198.0 

N-Nitrosodiphenylamine 

ND 

3.5 

VOCs 

1 ,2-DimethyIbenzene 

10.0 

9.0 

Benzene 

28.4 

25.5 

Chloroform 

6.8 

6.5 

Ethylbenzene 

17.6 

16.5 

Monitoring  Wells  Nos.  2  and  4 


Compound 

Sample  ID/Well  No. 
MW02 

MW04 

METALS 

Silver 

0.4 

0.9 

Arsenic 

ND 

3.8 

1  Lead 

6.2 

ND 

I  Barium 

52.0 

18.2 

ND  *  Not  detected. 
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ANALYTICAL  RESULTS  FOR  ASBESTOS  SAMPLES  FROM  BUILDINGS 
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tar  paper  samples).  According  to  EPA’s  definition,  the  tar  paper  is  considered  non- 
ACM.  However,  WESTON  recommends  that  additional  samples  of  the  tar  paper  should 
be  collected,  which  is  present  in  all  three  buildings,  in  order  to  confirm  that  it  is 
actually  non-ACM  because  the  results  are  borderline.  Of  the  14  ACM  samples,  eight 
are  friable  materials  and  six  are  nonfriable  materials.  All  of  the  friable  ACM  are 
associated  with  the  boiler  insulation  and  pipe  insulation  in  Buildings  306  and  307.  The 
radon  investigation  results  indicated  that  the  radon  levels  in  Building  305  were  veiy 
low  (all  detectors  except  the  spike  reported  average  radon  concentrations  of  less  than 
the  detection  limit  of  0.3  pCi/L)  and  were  well  below  the  EPA’s  recommended  level  of 
4  pCi/L. 

RISK  ASSESSMENT 

A  risk  eissessment  was  performed  to  assess  potential  human  health  risks  associated 
with  groundwater  contamination  at  the  CR(3  in  the  absence  of  any  remedial  action. 
Since  arsenic  concentrations  that  were  detected  in  the  site  groundwater  were  typical 
of  background  levels  for  the  groundwater  in  this  area,  arsenic  was  not  included  in  the 
risk  assessment.  Human  exposure  to  the  contaminants  at  the  CRC  was  evaluated 
under  a  future  use  scenario.  Because  the  groundwater  is  currently  unused,  no  current 
use  scenario  for  the  groundwater  was  evaluated.  The  future  use  scenario  conservatively 
assumed  the  groundwater  would  be  used  as  a  potable  water  supply  for  an  industrial 
facility,  with  exposure  estimates  based  on  a  worker  ingesting  1  liter  and  taking  a 
shower  each  working  day.  The  lifetime  carcinogenic  risk  for  a  hypothetical  future  user 
of  the  groundwater  was  calculated  to  be  lE-05  (one-in-one-hundred- thousand).  The 
majority  of  the  risk  (69%)  is  attributed  to  benzene. 

APPLICABLE  OR  RELEVANT  AND  APPROPRIA'TE  REQUIREMENTS 
(ARARs) 

EPA  policy,  as  reflected  in  the  Superfund  Amendments  and  Reauthorization  Act  of  1986 
(SARA)  and  in  the  National  Contingency  Plan  (NCP),  provides  that  the  development 
and  evaluation  of  remedial  actions  under  the  Comprehensive  Environmental  Response, 
Compensation,  and  Liability  Act  of  1980  (CERCLA,  or  Superfund)  must  include  a 
comparison  of  alternative  site  responses  to  applicable  or  relevant  and  appropriate 
federal  and  state  environmental  and  public  health  requirements.  Although  any 
remedial  actions  that  may  be  conducted  at  the  CRC  will  not  be  regulated  under 
CERCLA,  it  will  be  used  as  a  guideline. 

ARARs  for  the  CRC  are  divided  into  the  following  chemical-specific  and  action-specific 
requirements: 

Chemical-Specific  Requirements 

•  The  Safe  Drinking  Water  Act  (SDWA)  mandates  EPA  to  establish 
regulations  to  protect  human  health  from  contaminants  in  drinking  water. 
Maximum  contaminant  levels  (MCLs)  are  enforceable  standards  that  take 
into  consideration  human  health  effects,  available  treatment  technologies. 
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and  costs  of  treatment.  Benzene  detected  in  monitoring  well  No.  3  is  the 
only  contaminant  in  the  groundwater  detected  above  the  MCLs.  The 
drinking  water  standards  may  not  apply  to  the  groundwater  at  the  CRC 
because  it  is  not  used,  and  brackishness  caused  by  seawater  infiltration 
may  make  future  use  impractical. 

•  Maryland  water  quality  regulations  resemble  the  national  standards  set 
forth  by  EPA  under  the  SDWA  and  Clean  Water  Act  (CWA). 

•  Contaminated  groundwater  caused  by  USTs  is  regulated  under  Maryland 
UST  Regulations.  The  State  of  Maryland,  Department  of  Environment 
has  informed  the  Army  that  based  on  the  results  of  groundwater 
sampling,  no  further  action  is  required  pertaining  to  the  groundwater  at 
Fort  Holabird. 

Action-Specific  ARARs 

•  Asbestos  remedial  activities  must  comply  with  the  National  Emissions 
Standards  for  Hazardous  Air  Pollutants  (NESHAP)  regulations  in  the 
Clean  Air  Act  (CAA). 

•  The  CWA  applies  to  point-source  direct  discharges  into  navigable  waters 
and  indirect  discharges  to  Publicly  Owned  Treatment  Works  (POTWs). 
The  CWA  would  only  be  applicable  if  a  groundwater  recovery  system  were 
installed. 

DEVELOPMENT  AND  ANALYSIS  OF  ALTERNATIVES 


Three  alternatives  were  developed  to  address  groundwater  contamination  at  the  CRC. 
These  alternatives  are: 

•  Alternative  1:  No  Action  -  No  remedial  actions  are  performed. 

•  Alternative  2:  Additional  Groundwater  Monitoring  -  One  or  more 
additional  wells  would  be  installed  for  further  investigation  of  the  nature 
and  extent  of  the  groundwater  contamination. 

•  Alternative  3:  On-Site  Groundwater  Treatment  -  Air  stripping  technology 
would  be  used  to  remediate  groundwater  contamination. 

Two  alternatives  were  developed  to  address  asbestos  at  the  CRC.  These  alternatives 
are: 


•  Alternative  1:  No  Action  -  No  remedial  actions  are  performed. 

•  Alternative  2:  Remedial  Action-Abatement  Options  -  ACM  would  either 
be  encapsulated,  enclosed,  or  removed  and  disposed  of. 
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The  developed  alternatives  were  subjected  to  a  detailed  evaluation.  The  evaluation 
criteria  included: 

•  Compliance  with  ARARs. 

•  Short-term  effectiveness. 

•  Long-term  effectiveness  and  permanence. 

•  Overall  protection  of  human  health  and  the  environment. 

•  Reduction  of  toxicity,  mobility,  and  volume  of  contaminants. 

•  Implementability. 

•  Cost. 

A  summary  of  the  evaluation  results  for  each  alternative  is  presented  in  Table  ES-3. 

RECOMMENDATIONS 

Di:c  to  the  low  risk  nature  of  the  groundwater  contamination,  the  recommended 
groundwater  alternative  is  Alternative  1:  No  Action. 

The  recommended  asbestos  alternative  is  Alternative  2:  Asbestos  Removal.  Friable 
asbestos  in  Buildings  306  and  307  boiler  rooms  should  be  removed  prior  to  the 
buildings’  reuse,  reoccupation,  or  demolition.  The  non-friable  asbestos  in  Buildings  305, 
306,  and  307  should  be  removed  prior  to  demolition,  and  records  should  be  maintained 
at  the  facility  to  alert  any  maintenance  personnel  to  the  potential  risks  of  disturbing 
the  non-friable  ACM. 


MK01\RPT  2281 1 106\15«8wg  ea 


ES-9 


03/25/92 


Table  ES-3 


y 


ES-10 


MK01\RPT:22811106\1568wg,e»  03/25/92 


OESOCRSCONSliriVfTS 


SECTION  1 
INTRODUCTION 


1.1  BACKGROUND  AND  OBJECTIVES 

Roy  F.  Weston,  Inc.  (WESTON)  was  retained  by  the  United  States  Army  Toxic  and 
Hazardous  Materials  Agency  (USATHAMA)  to  conduct  an  Environmental 
Investigation/Alternatives  Assessment  (EI/AA)  for  property  transfer  of  the  Fort 
Holabird  Crime  Records  Center  (CRC).  The  EI/AA  was  performed  in  accordance  with 
a  Work  Plan  prepared  by  WESTON. 

The  objectives  of  the  EI/AA  were  to; 

•  Determine  the  nature,  magnitude,  and  extent  of  any  environmental 
contamination. 

•  Develop  information  to  assess  the  health  and  environmental  risks 
associated  with  closure  and  transfer  of  the  properly. 

•  Develop  and  evaluate  remedial  action  alternatives  to  a  level  necessary  to 
enable  the  Army  to  make  a  decision  regarding  preparation  of  the  property 
for  transfer. 

The  EI/AA  was  conducted  in  accordance  with  the  National  Contingency  Plan  (NCP) 
and  the  appropriate  guidelines  published  in  the  United  States  Environmental 
Protection  Agency’s  (EPA’s)  Guidance  for  Conducting  Remedial  Investigations  and 
Feasibility  Studies  Under  CERCLA.  October  1988.  However,  a  formal  remedial 
investigation/feasibility  study  (RI/FS)  was  not  performed,  since  the  CRC  investigation 
was  not  conducted  pursuant  to  the  Comprehensive  Environmental  Response, 
Compensation,  and  Liability  Act  of  1980  (CERCLA,  or  Superfund)  and  because  the  CRC 
is  not  a  National  Priorities  List  (NPL)  site.  The  advantage  of  conducting  the  EI/AA 
in  accordance  with  the  procedural  intent  of  an  RI/FS  is  that  it  facilitates  regulatory 
review  by  following  a  consistent  and  established  investigative  approach. 

Section  1  of  this  report  presents  a  site  description,  site  history,  and  summary  of 
previous  investigations.  Section  2  summarizes  the  quality  assurance  (QA)  and  quality 
control  (QC)  program  and  the  procedures  used  during  the  sampling.  The  site 
characterization  activities  performed  in  the  field  are  described  in  Section  3  and  the 
results  are  discussed  in  Section  4.  A  risk  assessment  for  the  site  is  included  in  Section 
5.  Applicable  or  relevant  and  appropriate  requirements  (ARARs)  are  identified  in 
Section  6.  Section  7  presents  the  development  and  analysis  of  remedial  alternatives. 
Section  8  is  a  comparison  of  the  remedial  alternatives  and  recommendations.  Section 
9  lists  pertinent  references. 
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1.2  SITE  DESCRIPTION 

The  CRC  occupies  a  7-acre  site  at  Detroit  and  Oak  Avenues,  within  the  city  limits  of 
Baltimore,  Maryland  (Figure  1-1).  The  site  consists  of  three  buildings  (Buildings  305, 
306,  and  307),  a  grassy  strip  that  formerly  was  the  site  of  two  other  buildings 
(Buildings  302  and  308),  and  a  parking  area  (Figure  1-2).  Only  Building  305  is 
currently  used. 

1.2.1  DEMOGRAPHY  AND  LAND  USE 

Although  there  is  a  wide  variety  of  occupations  and  industries  in  the  city  of  Baltimore, 
the  leading  industries  that  line  the  city’s  harbor  include  primary  metals,  transportation 
equipment,  food  and  related  products,  apparel  and  related  products,  and  fabricated 
metal  products. 

The  CRC  property  is  zoned  M-3,  which  is  an  industrial  use  category  designated  for 
manufacturing  and  related  activities.  East  and  southeast  of  Fort  Holabird  lie  the 
residential  communities  of  Dundalk  and  St.  Helena.  The  Baltimore  Parks  and 
Recreation  area,  known  as  Project  Open  Space,  is  located  north  of  the  fort,  and  the 
Holabird  Industrial  Park  is  located  west  and  southwest  of  the  fort. 

1.2.2  SURFACE  WATER  HYDROLOGY 

The  CRC  is  located  on  a  peninsula  between  two  inlets  of  the  Chesapeake  Bay,  the 
Patapsco  and  Back  Rivers.  The  land  is  gently  rolling,  and  the  elevation  within  1  mile 
of  the  site  varies  from  sea  level  to  60  ft.  The  nearby  area  is  completely  urbanized,  and 
there  are  no  significant  stands  of  trees.  The  closest  major  surface  water  is  the  Patapsco 
River,  which  is  heavily  used  by  marine  traffic  and  has  a  great  deal  of  heavy  industiy 
located  on  its  banks. 

No  standing  surface  waters  are  located  within  the  CRC  property  boundaries.  All 
surface  water  drains  north-northeast  of  Colgate  Creek,  approximately  1,000  ft  to  the 
north,  either  by  direct  surface  runoff  or  conveyance  through  storm  sewers.  According 
to  CRC  personnel,  a  localized  minor  drainage  problem  currently  exists  west  of  Buildings 
305,  306,  and  307  that  involves  some  ponding  of  rainwater  due  to  partial  clogging  of 
the  storm  pipe  located  adjacent  to  Building  307.  Colgate  Creek  flows  into  the  Patapsco 
River,  which  is  an  inlet  of  the  Chesapeake  Bay. 

1.2.3  SOILS 

The  area  of  the  CRC  has  been  mapped  by  the  United  States  Soil  Conservation  Service 
(USSCS)  as  a  complex  of  the  Beltsville  soil  series  and  urban  soils.  This  designation 
indicates  that  the  site’s  natural  soil  profiles  have  been  disturbed  by  earth-moving 
activities,  but  that  a  certain  percentage  of  the  natural  soil  profile  can  be  found,  typically 
buried  under  fill  material. 
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The  Beltsville  soil  has  developed  from  stratified  Coastal  Plain  sediments.  In  a  typical 
natural  pi  ofile,  the  Beltsville  soil  series  is  characterized  by  a  restrictive  zone  in  the  soil 
profile  occurring  between  18  and  36  inches  below  ground  surface.  This  restriction  in 
the  soil  profile  causes  slow  water  movement  through  the  upper  portion  of  the  soil, 
creating  a  shallow  perched  water  table  and  the  ponding  of  water  during  the  wetter 
times  of  the  year.  The  soil  textures  of  the  Beltsville  soil  profile  range  from  a  silt  loam 
to  a  gravelly  sandy  loam. 

1.2.4  GEOLOGY 

The  top  geological  strata  in  the  area  of  the  CRC  property  consist  of  an  approximately 
10-ft-thick  layer  of  sediment.  Below  that  is  the  Patapsco  Formation,  which  is  made  up 
of  sand  and  interbedded  with  layers  of  silty  clay  predominantly  made  up  of  quartz, 
illite,  and  kaolinite.  The  Patapsco  Formation  is  approximately  60  ft  thick  in  the  CRC 
area.  The  next  layer  is  the  Arundel  Formation,  which  is  clay  interbedded  with  lenses 
of  sandy  silt  containing  traces  of  lignitic  material.  The  clay  minerals  are  predominantly 
kaolinite  and  illite.  This  formation  is  approximacely  130  ft  thick.  The  next  layer  above 
bedrock  is  the  Patuxent  Formation,  which  is  made  up  of  sand  and  gravel  and 
interbedded  with  lenses  of  silty  clay  with  quartz  as  the  predominant  mineral.  The 
bedrock  consists  of  a  complex  assemblage  of  schist,  gneiss,  and  gabbro. 

1.2.5  HYDROGEOLOGY 

The  principal  groundwater  aquifers  in  the  CRC  area  are  the  Patapsco  and  Patuxent 
Formations.  The  Patapsco  Formation  is  capable  of  yielding  large  quantities  of  water; 
however,  it  is  brackish  in  the  CRC  area  because  of  encroachment  by  seawater  and  is 
not  used  as  a  water  source.  The  Patuxent  Formation  is  the  most  important  water¬ 
bearing  formation  in  the  Baltimore  area.  It  is  capable  of  yielding  large  quantities  of 
water,  and  in  the  CRC  area,  is  not  brackish.  These  aquifers  are  separated  by  the 
Arundel  Clay  Formation. 

Monitoring  wells  that  were  installed  indicate  that  the  depth  to  groundwater  is  generally 
less  than  10  ft.  The  low  elevation  (15  to  20  ft)  and  the  proximity  to  the  Patapsco  River 
contribute  to  the  high  water  table.  The  groundwater  flow  direction  in  the  CRC  area 
cannot  be  determined  using  the  measured  groundwater  levels  due  to  a  very  low 
groundwater  gradient  and  the  close  spacing  of  the  wells. 

1.2  6  WATER  SUPPLY 

Although  there  are  several  wells  in  the  area  that  use  water  from  the  Patuxent 
Formation  for  industrial  purposes,  groundwater  in  the  city  of  Baltimore  or  in  nearby 
suburbs  is  not  used  for  drinking  water.  Municipal  water  is  obtained  from  surface  water 
north  of  the  city. 
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Fort  Holabird  was  established  in  1917  when  96  acres  of  land  were  allocated  for  a 
quartermaster  mechanical  repair  unit.  The  installation  grew  to  approximately  349 
acres  during  World  War  II.  The  land  on  which  the  CRC  is  located  was  acquired  in 
1941. 

After  World  War  II,  Fort  Holabird  was  sold  off  piece  by  piece.  The  largest  transaction 
occurred  during  the  period  of  1977  to  1979,  when  223  acres  was  sold  to  the  city  of 
Baltimore  to  form  the  Holabird  Industrial  Park  and  a  recreational  park.  The  only 
original  parts  of  Fort  Holabird  that  still  remain  are  two  tracts  of  land,  totaling  15  acres, 
that  contain  the  CRC  and  the  Defense  Investigative  Services  (DIS). 

Between  ^  941  and  the  1970s,  the  buildings  located  on  the  present  CRC  property  were 
used  by  the  Quartermaster  Corps,  the  Signal  Corps,  and  the  Army  Intelligence  School. 
The  CRC  has  operated  in  Building  305  since  1975. 

The  three  remaining  buildings  at  the  CRC  (Buildings  305,  306,  and  307)  are  one-story, 
wooden  frame  structures  that  were  built  in  1942.  In  the  past,  these  buildings  have  been 
used  as  classrooms,  warehouses,  offices,  and  a  bowling  alley.  Buildings  302  and  308 
were  demolished  in  the  early  1970s,  and  the  area  where  the  buildings  stood  was  leveled 
and  planted  with  grass  in  1984.  Building  302  may  have  housed  an  incinerator  used  for 
burning  paper. 

Three  6,000-gallon  in-ground  storage  tanks  formerly  located  adjacent  to  each  of  the 
northeast  corners  of  Buildings  305,  306,  and  307,  respectively,  were  removed  and 
disposed  of  off-site  in  1989.  The  removals  are  discussed  in  detail  in  Subsection  1.4.4 
of  this  report. 

A  4,000-gallon  underground  storage  tank  (UST)  was  installed  in  1989  at  the  northeast 
corner  of  Building  305  to  replace  the  removed  in-ground  tank.  The  tank  stores  No.  2 
fuel  oil  that  is  used  to  fuel  the  boiler  in  the  building.  The  construction  of  the  tank  is 
double-walled  steel  with  cathodic  protection,  a  resin/tar  coating,  and  an  outer  wrapping. 
The  annular  space  between  the  walls  is  monitored  for  leakage  by  a  fluid  detection 
system.  Continuous  automatic  sensing  equipment  is  used  to  detect  liquid  hydrocarbons 
and  hydrocarbon  vapors.  No  releases  from  the  tank  have  been  detected.  Three 
monitoring  wells  were  installed,  one  at  the  western  end  of  the  tank  and  two  at  the 
eastern  end,  to  allow  collection  of  groundwater  samples. 

A  500-gallon  UST  was  installed  sometime  in  1985.  The  tank  was  provided  to  store 
diesel  fuel  for  the  Building  305  emergency  electrical  generator  and  had  not  been  leak 
tested  prior  to  the  current  field  work. 
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1.4  PREVIOUS  INVESTIGATIONS 

1.4.1  ENVIRONMENTAL  PHOTOGRAPHIC  INTERPRETATION  CENTER 
INSTALLATION  ASSESSMENT 

The  Environmental  Photographic  Interpretation  Center  (EPIC),  through  an  interagency 
agreement  between  EPA  and  USATHAMA,  provided  imagery  analysis  of  Fort  Holabird 
for  USATHAMA’s  portion  of  the  Army  Base  Closure  Environmental  Restoration 
Program.  This  analysis  used  archival  black  and  white,  color,  and  color  infrared 
photographs  acquired  from  the  imagery  libraries  of  the  National  Ocean  Survey,  U.S. 
Geological  Survey,  EPA,  Agricultural  Stabilization  and  Conservation  Service,  National 
Archives  and  Records  Administration,  and  one  private  aerial  survey  company. 

The  objective  of  the  imagery  analysis  was  to  obtain,  analyze,  and  provide  to 
USATHAMA  aerial  photographs  taken  between  1938  and  1985.  The  analysis 
concentrated  upon  those  man-made  features  that  may  have  caused  some  deleterious 
alteration  of  groundwater  or  surface  water  quality. 

EPIC  issued  its  "Installation  Assessment,  Army  Base  Closure  Program,  Fort  Holabird, 
Baltimore,  Maryland,  Interim  Report"  in  August  1989.  This  report  contained  the 
results  of  their  analysis  of  historical  aerial  photography  of  Fort  Holabird.  These  results 
showed  potential  contamination  of  surface  water  and  groundwater  from  past  activity 
based  on  4  years  of  photography  (1944,  1957,  1960,  and  1985).  However,  the  results 
did  not  specifically  indicate  any  visible  contamination  in  the  CRC  area.  Potential 
sources  of  contamination  from  man-made  features  were  identified  in  areas  adjacent  to 
the  CRC  and  other  areas  of  the  historic  Fort  Holabird. 

1.4.2  ENHANCED  PRELIMINARY  ASSESSMENT 

An  Enhanced  Preliminaiy  Assessment  was  prepared  by  WESTON  at  the  request  of 
USATHAMA.  The  purpose  of  this  assessment  was  to  present  findings  and  conclusions 
concerning  the  environmental  conditions  at  the  Fort  Holabird  CRC  and  to  provide 
recommendations  for  further  action. 

The  Enhanced  Preliminary  Assessment  was  based  primarily  on  the  environmental 
conditions  observed  at  the  CRC  property  on  23  and  24  October  1989.  Past  site 
conditions  and  management  practices  were  evaluated  based  on  readily  available  records 
and  the  recollections  of  people  interviewed. 

No  environmental  sampling  was  performed  as  part  of  this  earlier  assessment.  The 
findings  and  recommendations  for  further  action  were  based  on  WESTON’s  experience 
with  similar  facilities  and  on  current  regulatory  requirements.  The  findings  are 
discussed  in  detail  in  "Task  Order  2,  Enhanced  Preliminary  Assessment,  Fort  Holabird 
Crime  Records  Center,  Maryland." 
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1.4.3  ENVIRONMENTAL  IMPACT  STATEMENT 


A  draft  Environmental  Impact  Statement  (EIS)  was  prepared  by  the  Army  as  part  of 
closure  under  the  Defense  Authorization  Amendments  and  Base  Closure  and 
Realignment  Act  of  1988.  The  purpose  of  the  EIS  was  to  evaluate  alternative  methods 
to  implement  the  closing  and  excessing  of  Fort  Holabird  CRC.  The  alternatives  that 
were  evaluated  in  the  EIS  were: 

•  No  Action. 

•  Residential  Reuse. 

•  Industrial  Reuse. 

Although  no  formal  screening  process  was  implemented,  industrial  reuse  was 
determined  to  be  the  must  likely  alternative.  The  EIS  concluded  that  the  effects  of 
realignment  and  closure  at  the  Fort  Holabird  CRC  would  have  no  impact  on  the 
environment  surrounding  the  base. 

1.4.4  TANK  REMOVAL/MONITORING  WELL  INSTALLATION 

Reports  of  the  observations  recorded  during  the  removal  of  three  in-ground  storage 
tanks  have  been  issued  by  an  inspector  from  the  State  of  Maryland,  Department  of  the 
Environment  (Hazardous  and  Solid  Waste  Management  Administration). 

These  tanks,  formerly  located  adjacent  to  each  of  the  northeast  corners  of  Buildings 
305,  306,  and  307,  contained  No.  2  fuel  oil  for  use  in  boilers  located  in  each  building. 
Each  tank  had  a  capacity  of  6,000  gallons  and  had  single-walled  steel  construction. 
One-third  of  each  tank  was  buried  underground  in  a  cement  vault;  the  above-ground 
portion  of  each  tank  was  contained  by  mortared  brick  sidewalls. 

Because  leaking  was  suspected  from  the  tank  in  Building  305,  all  three  tanks  were 
removed  and  disposed  of  off-site  in  1989.  The  excavation  created  by  the  removal  of 
these  tanks  was  backfilled  with  what  appeared  to  be  clean  soil  brought  from  off-site  by 
the  tank  removal  contractor.  During  the  removal  of  the  tank  in  Building  305,  the  state 
inspector  noted  an  oil  residue  floating  on  top  of  the  water  in  the  cement  vault  where 
the  tank  was  stored.  A  small  perforation  in  the  tank  sidewall  was  discovered  by  the 
inspector.  To  determine  if  any  free  product  had  escaped  through  the  storm  drainage 
system  to  Colgate  Creek,  the  inspector  checked  the  inlet  and  outlet  structures  of  the 
storm  drainage  system  and  Colgate  Creek  and  found  no  visible  evidence  of  oil 
contamination. 

The  inspector  observed  a  slight  petroleum  sheen  on  standing  water  in  the  excavation 
pit  of  the  tank  at  Building  306  and  a  visible  perforation  on  the  bottom  of  the  tank. 

An  inspection  of  the  tank  at  Building  307  revealed  neither  a  similar  sheen  on  the 
standing  water  in  its  excavation  pit  nor  a  visible  perforation  of  the  tank. 
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Three  monitoring  wells  (Nos.  1  through  3)  were  installed  near  the  former  location  of 
the  Building  305  tank,  and  one  monitoring  well  (No.  4)  was  installed  near  the  Building 
307  tank.  All  four  wells  were  sampled  for  total  recoverable  petroleum  hydrocarbons 
(TPH)  in  October  1990  by  Environmental  Technology,  Inc.  TPH  were  detected  in 
monitoring  well  No.  3  at  a  concentration  of  0.93  mg/L.  TPH  were  not  detected  in  the 
other  wells. 

1.4.5  ASBESTOS  SURVEYS 

An  asbestos  survey  was  conducted  under  a  contract  by  the  Fort  Meade  Facilities 
Engineering  Department  for  Building  305.  The  survey  indicated  that  the  boiler 
insulation  contained  asbestos.  The  insulation  has  since  been  encapsulated  by  wrapping 
the  pipes  with  a  tape-like  material. 

In  response  to  complaints  from  personnel  working  in  the  office  area  of  the  CRC,  two 
asbestos  surveys  were  conducted  by  the  U.S.  Army  Medical  Department  at  Fort  Meade. 
The  first  survey  was  performed  on  5  February  1987,  when  representative  samples  were 
taken  from  ceiling  pipes  and  acoustic  ceiling  tiles.  No  asbestos-containing  materials 
(ACM)  were  found  on  these  pipes  or  on  the  surface  area  of  acoustic  ceiling  tiles.  The 
second  survey  was  performed  on  22  June  1988,  when  the  air  in  the  ventilation  system 
of  the  CRC  was  sampled.  No  asbestos  fibers  were  detected. 

1.4.6  EI/AA  WORK  PLAN 

A  Work  Plan  for  performing  an  environmental  investigation  to  support  a  property 
transfer  was  prepared  by  WESTON  in  December  1990.  The  Work  Plan  included  a 
technical  plan,  a  sampling  design  plan,  and  a  health  and  safety  plan.  The  scope  of  the 
Work  Plan  included  the  following  tasks; 

•  Drilling  three  shallow  monitoring  wells. 

•  Sampling  groundwater  from  the  three  new  wells  and  from  three  existing 
wells. 

•  Excavating  three  test  pits  in  the  fill  area  adjacent  to  the  parking  lot  and 
sampling,  if  necessary. 

•  Leak  testing  the  500-gallon  diesel  UST. 

•  Sampling  oil  in  an  electrical  transformer. 

•  Sampling  Building  305  for  radon. 

•  Sampling  Buildings  305,  306,  and  307  for  asbestos. 
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USATHAMA  revised  the  scope  of  work  in  a  letter  dated  5  March  1991  and  during  the 
project  opening  meeting  conducted  on  11  April  1991.  The  following  changes  were  made 
to  the  tasks: 


•  The  three  new  wells  would  not  be  installed.  The  existing  wells  were 
determined  to  be  sufficient  for  a  groundwater  characterization. 

•  Three  existing  wells  would  be  sampled  as  stated  in  the  Work  Plan.  The 
wells  sampled  were  changed  by  USATHAMA  during  the  site  visit  from 
monitoring  wells  Nos.  1,  2,  and  3  to  monitoring  wells  Nos.  2,  3,  and  4, 
because  sampling  of  monitoring  well  No.  4,  which  is  further  removed  from 
monitoring  wells  Nos.  2  and  3,  provides  groundwater  data  over  a  greater 
area  of  the  site.  In  addition,  monitoring  well  No.  4  is  located  near  a 
former  in-ground  storage  tank  adjacent  to  Building  307. 

•  The  electrical  transformer  would  not  be  sampled,  because  it  had  been 
sampled  previously.  A  copy  of  the  analytical  report  is  included  in 
Appendix  A. 

•  The  locations  of  the  existing  wells  would  be  surveyed.  Map  coordinates 
and  elevations  would  be  transferred  to  the  Installation  Restoration  Data 
Management  Information  System  (IRDMIS). 


MK01\RPT.2281 1 106\1568wg.»l 


1-10 


03/26/92 


KMMENS 


OCSQHEKJOONSUTMrrs 


SECTION  2 

SUMMARY  OF  QUALITY  CONTROL  (QC)  PROGRAM 
AND  FIELD  PROCEDURES 


2.1  QC  PROGRAM 

2.1.1  EQUIPMENT  CALIBRATION 

All  instruments,  including  pH  and  conductivity  meters  and  the  HNu  photoionization 
detector,  were  calibrated  prior  to  use  by  field  personnel.  All  calibrations  performed 
were  documented  in  a  field  logbook.  A  copy  of  the  field  logbook  is  provided  in 
Appendix  B. 

2.1.2  DECONTAMINATION 

All  sampling  equipment  was  decontaminated  prior  to  use  by  WESTON  laboratory 
personnel.  Dedicated  bailers  were  used  for  sampling  individual  wells.  Submersible 
pumps  were  decontaminated  when  used  between  wells  to  prevent  cross-contamination. 
Decontamination  was  accomplished  using  an  Alconox  wash  and  deionized  water  rinse 
approved  by  USATHAMA.  Sample  results  of  the  deionized  water  are  provided  in 
Appendbc  C. 

Sample  containers  were  cleaned  in  accordance  with  EPA  protocols  by  the  container 
vendor.  Detailed  information  concerning  the  sample  containers  is  presented  in  the  Fort 
Holabird  CRC  Supplemented  Quality  Control  Plan  prepared  by  WESTON. 

2.1.3  SAMPLE  PRESERVATION  AND  HANDLING 

To  prevent/retard  the  degradation  of  analytes  in  samples  during  transportation  and 
storage,  samples  were  preserved  and  stored  as  outlined  in  the  USATHAMA  January 
1990  Quality  Assurance  Program. 

2.1.4  SAMPLE  IDENTIFICATION  AND  MANAGEMENT  PROCEDURES 

All  samples  collected  at  the  CRC  were  identified  and  documented  by  procedures  set 
forth  in  Subsection  6. 1.1.2  of  the  USATHAMA  January  1990  Quality  Assurance 
Program.  All  samples  were  labeled  at  the  time  of  collection.  The  label  indicated  sample 
location,  date  and  time  of  sampling,  sampler  initials,  preservative,  and  analyses  to  be 
run  on  the  sample. 

All  samples  taken  were  documented  on  a  chain-of-custody  form.  Custody  seals  were 
used  on  sample  containers  to  prevent  unauthorized  opening.  Samples  were  transported 
to  the  WESTON  laboratory  by  field  personnel. 
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2.2  GROUNDWATER  SAMPLING  PROCEDURE 

Groundwater  sampling  was  performed  in  accordance  with  the  procedure  described  in 
the  EI/AA  Work  Plan  prepared  by  WESTON. 

A  summary  of  the  sampling  procedure  is  as  follows; 

•  Measure  and  record  the  depth  from  the  top  of  the  casing  to  the  water 
level. 

•  Pump  a  quantity  of  water  from  the  well  equal  to  five  times  the  volume  of 
water  in  the  well  casing. 

•  If  the  well  goes  dry  during  pumping,  allow  the  well  to  recover  and  empty 
again. 

•  Record  temperature,  pH,  and  specific  conductivity  measurements  at  the 
start,  twice  during,  and  at  the  conclusion  of  presampling  purging. 

•  Obtain  a  sample  using  a  dedicated  bailer  immediately  after  pumping. 

•  Triple-rinse  the  sample  containers  prior  to  filling. 

•  Decontaminate  the  pump  prior  to  sampling  the  next  well. 
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SITE  CHARACTERIZATION  ACTIVITIES 


3.1  GROUNDWATER  INVESTIGATION 

3.1.1  INVESTIGATION  AREA  DESCRIPTION 

Three  existing  monitoring  wells  (monitoring  wells  Nos.  2,  3,  and  4)  located  in  the 
vicinity  of  Buildings  305  and  307  (see  Figure  3-1)  were  sampled  as  part  of  the  EL  The 
wells  had  been  installed  in  1989  after  two  in-ground  storage  tanks  were  found  to  be 
leaking  during  removal.  These  removals  were  discussed  in  Subsection  1.4.4.  The  wells 
are  also  in  the  vicinity  of  former  Building  302,  which  may  have  housed  an  incinerator. 

3.1.2  INVESTIGATION  PROGRAM 

The  monitoring  wells  were  sampled  on  23  April  1991  according  to  the  procedures 
described  in  Subsection  2.2.  Five  volumes  were  pumped  from  monitoring  wells  Nos.  2 
and  4  before  sampling.  Only  2.5  volumes  were  pumped  from  monitoring  well  No.  3 
before  sampling  because  the  well  went  "dry"  quickly  and  was  slow  to  recover.  An  oil 
odor  and  oil  sheen  were  observed  in  the  sample  taken  from  monitoring  well  No.  3.  A 
duplicate  sample  was  taken  from  monitoring  well  No.  3. 

All  groundwater  samples  were  analyzed  for  the  following  parameters: 

•  RCRA  metals. 

•  Base  neutral  acid  extractables  (BNAs). 

•  Volatile  organic  compounds  (VOCs). 

•  Total  petroleum  hydrocarbons  (TPH). 

3.2  SOIL  INVESTIGATION 

3.2.1  INVESTIGATION  AREA  DESCRIPTION 

A  soil  investigation  was  conducted  in  a  grassy  area  adjacent  to  the  parking  lot  (see 
Figure  3-2).  The  area  contains  a  fill  material  of  unknown  origin. 

3.2.2  INVESTIGATION  PROGRAM 

Three  test  pits  were  excavated  at  evenly  spaced  intervals  using  a  backhoe.  Each  pit 
was  excavated  to  a  depth  of  between  48  and  54  inches.  The  presence  of  contamination 
in  the  fill  materials  was  checked  by  the  following  methods: 

•  A  reading  above  background  on  the  HNu  photoionization  device. 
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•  Visible  staining  of  soil. 

•  Artifacts  indicating  the  possible  presence  of  hazardous  materials. 

If  contamination  was  observed  by  any  of  these  methods,  a  soil  sample  was  to  be  taken. 

3.3  UNDERGROUND  STORAGE  TANK  (UST)  LEAK  TESTING 

3.3.1  STUDY  AREA  DESCRIPTION 

A  500-gallon  diesel  underground  fuel  tank,  which  was  installed  in  1985  to  service  the 
electrical  generator  at  Building  305,  was  leak  tested  as  part  of  the  current  El. 

3.3.2  INVESTIGATION  PROGRAM 

The  tank  was  hydrostatic  leak  tested  on  23  April  1991  in  accordance  with  the  precision 
test  requirements  of  Regulation  .13L  of  the  State  of  Maryland  Oil  Pollution  and  Tank 
Management  Regulations.  According  to  this  regulation,  storage  systems  with  a  total 
capacity  of  550  gallons  or  less  may  be  tested  in  accordance  with  Regulation  .22, 
"Hydrostatic  Test  for  Underground  Tanks  with  a  Total  Capacity  of  550  Gallons  or 
Less." 

3.4  ASBESTOS  INVESTIGATION 

3.4.1  STUDY  AREA  DESCRIPTION 

Asbestos  sampling  was  performed  to  assess  suspect  ACM  in  Buildings  305.  306,  and 
307. 

3.4.2  INVESTIGATION  PROGRAM 

The  asbestos  survey  work  was  conducted  by  EPA-accredited  personnel  who  have  been 
trained  according  to  AR200-1  requirements  for  inspectors.  Copies  of  their  accreditation 
certificates  are  included  in  Appendix  D. 

A  total  of  21  samples  were  collected  from  suspect  ACM  in  Buildings  305,  306,  and  307. 
A  summaiy  of  the  samples  taken  is  provided  in  Table  3-1.  The  following  materials 
were  sampled; 

•  Wall  board  in  Building  306  (one  sample). 

•  Floor  tiles  in  Buildings  305,  306,  and  307  (five  samples). 

•  Tar  paper  in  Buildings  305,  306,  and  307  (four  samples). 

•  Pipe  insulation  in  Buildings  306  and  307  (eight  samples). 

•  Transite  panel  in  Building  307  (one  sample). 

•  Boiler  insulation  in  Building  307  (two  samples). 
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Table  3-1 

Asbestos  Sample  Locations 


Location 

QUAD“ 

Ub  ID 

Material  Type 

■  -  -  - 1 

Building  305 

Inside  -  Break  Area 

SE 

FJ609 

Floor  Tile 

Inside  -  Bathroom 

NE 

FJ610 

Floor  Tile 

Outside  -  West  Side 

SW 

FJ611 

Tar  Paper 

Outside  -  West  Side 

NW 

FJ612 

Tar  Paper 

Building  306 

Inside 

W 

FJ597 

Wall  Board 

Inside 

s 

FJ598 

Floor  Tile 

Inside  -  Bathroom 

NE 

FJ599 

Floor  Tile 

Inside 

NE 

FJ600 

Tar  Paper 

Inside  -  Boiler  Room 

NE 

FJ602 

Pipe  Insulation 

Inside  -  Boiler  Room 

NE 

FJ603 

Pipe  Insulation 

Inside  -  Boiler  Room 

NE 

FJ604 

Pipe  Insulation 

Inside  -  Boiler  Room 

NE 

FJ605 

Pipe  Insulation 

Building  307 

Inside 

S 

FJ606 

Floor  Tile 

Outside  -  East  Side 

SE 

FJ607 

Tar  Paper 

Outside  -  North  Side 

NW 

FJ608 

Transite  Panel 

Inside  -  Boiler  Room 

NE 

FJ613 

Boiler  Insulation 

Inside  -  Boiler  Room 

NE 

FJ614 

Boiler  Insulation 

Inside  -  Boiler  Room 

NE 

FJ615 

Pip3  Insulation 

Inside  -  Boiler  Room 

NE 

FJ616 

Pipe  Insulation 

Inside  -  Boiler  Room 

NE 

FJ617 

Pipe  Insulation 

Inside  -  Boiler  Room 

NE 

FJ618 

Pipe  Insulation 

Footnotes; 


“QUAD  Codes  (relative  to  building  sampled). 


N  -  North 
S  -  South 
E  -  East 
W  -  West 
C  -  Center 


NE  -  Northeast 
SE  -  Southeast 
NW  -  Northwest 
SW  -  Southwest 


3.5  RADON  INVESTIGATION 


3.5.1  STUDY  AREA  DESCRIPnON 

Radon  sampling  was  conducted  in  Building  305  on  the  ground  floor  level. 

3.5.2  INVESTIGATION  PROGRAM 

Radon  levels  were  measured  by  placing  10  Terradex  Radtrack  R  alpha  track  detectors 
in  Building  305  for  90  days.  These  detectors  were  activated  by  opening  the  aluminum 
pouch  and  placing  the  detector  on  a  wall  or  table.  At  the  end  of  90  days  the  detectors 
were  sealed  with  gold  foil,  preventing  further  activation.  The  detectors  were  then 
shipped  to  Terradex  for  analysis.  There  were  three  additional  detectors,  one  a  field 
blank,  one  a  spike,  and  one  a  duplicate.  The  purpose  of  the  field  blank  was  to  identify 
background  levels  to  which  the  detectors  were  exposed  during  handling  and  shipping. 
The  field  blank  was  set  aside,  without  opening  the  aluminum-foil  pouch,  while  the 
remainder  of  the  detectors  were  in  place  at  the  radon  sampling  locations.  When  the 
actually  placed  detectors  were  collected  for  return  shipment  to  Terradex,  the  aluminum- 
foil  pouch  on  the  field  blank  was  opened  and  immediately  closed  with  the  adhesive  gold 
seals,  without  actual  placement.  The  spike  was  sent  to  an  EPA  radiation  laboratory 
and  exposed  to  a  known  radon  level. 


SECTION  4 


SITE  CHARACTERIZATION  RESUI.TS 

4.1  GROUNDWATER  INVESTIGATION  RESULTS 

4.1.1  FIELD  RESULTS 

4.1. 1.1  Groundwater  Levels 

Groundwater  levels  were  measured  on  23  April  1991.  These  levels,  measured  from  the 
top  of  casings,  were  subtracted  from  the  top  of  casing  elevations  that  were  surveyed  to 
a  nearby  benchmark.  The  resulting  values  are  the  groundwater  elevations  (see  Table 
4-1).  The  large  difference  in  groundwater  levels  between  MW04  and  the  other  wells  is 
believed  to  be  a  result  of  MW04  being  poorly  developed. 

The  direction  of  groundwater  flow  cannot  be  determined  using  the  measured 
groundwater  levels  due  to  a  very  low  groundwater  gradient  and  the  close  spacing  of  the 
wells. 

4. 1.1.2  Field  Measurements 

The  pH  of  the  well  water  ranged  from  4.1  to  5.8.  The  lowest  pH  (4.1)  was  detected  in 
MW03.  Groundwater  temperatures  ranged  from  12  to  16°  C.  The  specific  conductance 
of  the  groundwater  ranged  from  170  to  300  micromhos.  Groundwater  field  results  are 
summarized  in  Table  4-2.  These  values  are  consistent  with  the  groundwater 
characteristics  generally  found  in  the  CRC  area. 

4.1.2  LABORATORY  ANALYTICAL  RESUL'^S 

Analytical  results  of  compounds  detected  at  concentrations  above  detection  limits  in 
groundwater  samples  are  listed  in  Table  4-3.  A  complete  list  of  analyzed  compounds 
and  analytical  results  is  provided  in  Appendix  E. 

4.1.2.1  TPH 

TPH  were  not  detected  ir  y  of  the  groundwater  samples. 

4. 1.2.2  Soluble  Metals 


Five  of  the  seven  metals  that  were  analyzed  were  detected  at  concentrations  above  the 
detection  limits  in  at  least  one  groundwater  sample.  Silver  and  barium  were  detected 
in  groundwater  samples  from  all  monitoring  wells  (MW02,  MW03,  and  MW04). 
Arsenic,  lead,  and  chromium  were  each  detected  in  at  least  one  sample.  Selenium  and 
cadmium  were  not  detected  at  concentrations  above  detection  limits  in  any  samples. 
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Table  4-1 

Groundwater  Elevations 


Monitoring  Well 

Top  of  Casing* 

Depth  to  Water** 

Water  Level 
Elevation* 

MW02 

28.41 

5.11 

23.30 

MW03 

28.87 

5.41 

23.46 

MW04 

27.05 

16.40 

10.65 

“Feet  above  mean  sea  level. 
^Feet  below  top  of  casing. 
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Table  4-2 

Groundwater  Field  Measurements 


Sample 

Location 

pH  (Units) 

Temperature 

UC) 

Specific  Conductance 
(umho) 

MW02 

5.8 

12 

190 

MW03 

4.1 

12.5 

282 

MW04 

5.2 

14 

293 

Note:  Data  are  from  the  last  recorded  values  during  purging  of  the  wells  prior  to 
sampling  on  23  April  1991. 


MK01\RPT:228 1  U0e\l.‘j68wg.*3 


4-3 


03/25/92 


HMMXnS 


QcaoMB&coisiitwns 


Table  4-3 

Groundwater  Investigation  Results  - 
Compounds  Detected  Above  Detection  Limits 
(all  values  in  /tg/L) 


Monitoring  Well  No.  3 


Compound 

Sample  ID/Well  No. 
MW03 

MW03D 

METALS 

Silver 

08 

ND 

Arsenic 

ND 

3.7 

Barium 

54.0 

98.0 

Chromium 

ND 

15.1 

Lead 

ND 

9.9 

BNAs 

2-Methylnaphthalene 

200.0 

200.0 

Dibenzofuran 

5.2 

6.9 

Di-N -Butylphthalate 

ND 

1.3 

Fluorene 

7.2 

10.0 

Dimethylnaphthalene 

200.0 

400.0 

T  rimethylnaphthalene 

NA 

70.0 

Methylnaphthalene 

200.0 

200.0 

Naphthalene 

231.0 

198.0 

N-Nitrosodiphenylamine 

ND 

3.5 

VOCs 

1 , 2-Dimethylbenzene 

10.0 

9.0 

Benzene 

28.4 

25.5 

Chloroform 

6.8 

6.5 

Ethylbenzene 

17.6 

16.5 

Monitoring  Welb 

Nos.  2  and  4 

Compound 

Sample  ID/Well  No. 
MW02 

MW04 

METALS 

Silver 

0.4 

0.9 

Arsenic 

ND 

3.8 

Lead 

6.2 

ND 

Barium 

52.0 

18.2 

ND  =  Not  detected. 
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4.1^.3  BNAs 


BNAs  were  detected  in  groundwater  samples  taken  from  monitoring  well  No.  3.  No 
BNAs  were  detected  at  concentrations  above  detection  limits  in  monitoring  wells  Nos. 
2  or  4.  Dibenzofuran,  fluorene,  2-methylnaphthalene,  dimethylnaphthalene,  methyl- 
naphthalene,  and  naphthalene  were  detected  in  both  samples  (MW03  and  MW03D) 
taken  from  monitoring  well  No.  3.  Di-N-butylphthalate,  trimethylnaphthalene,  and  N- 
nitrosodiphenylamine  were  detected  only  in  the  duplicate  sample  (MW03D). 

4.1.2.4  VOCs 

VOCs  were  detected  in  groundwater  samples  taken  from  monitoring  well  No.  3.  No 
VOCs  were  detected  at  concentrations  above  the  detection  limits  in  monitoring  wells 
Nos.  2  or  4.  1,2-Dimethylbenzene,  benzene,  chloroform,  and  ethylbenzene  were  detected 
in  both  samples  (MW03  and  MW03D)  taken  from  monitoring  well  No.  3. 

4.1.3  CONCLUSIONS 

Based  on  the  results  of  the  groundwater  investigation,  it  can  be  concluded  that  the 
groundwater  in  the  vicinity  of  monitoring  well  No.  3  is  contaminated  with  BNAs  and 
VOCs.  The  most  likely  source  of  the  contamination  is  No.  2  fuel  oil  that  leaked  from 
the  in-ground  storage  tank  formerly  located  adjacent  to  Building  305.  The  extent  and 
migration  of  the  contamination  cannot  be  determined  because  there  are  insufficient 
wells  in  the  vicinity  for  this  purpose.  However,  based  on  the  lack  of  contamination  in 
nearby  monitoring  wells  Nos.  2  and  4,  it  is  likely  the  contamination  is  localized  to  the 
groundwater  in  the  area  surrounding  monitoring  well  No.  3.  Since  the  most  likely 
source  of  contamination  has  been  removed,  further  contamination  of  the  groundwater 
seems  unlikely. 

Based  on  the  site  inspection  on  10  January  1992  by  a  representative  of  the  Hazardous 
and  Solid  Waste  Management  Administration’s  Underground  Storage  Tank  Division 
and  on  a  review  of  the  available  analytical  data  on  the  subsurface  condition  of  the  soils 
and  groundwater  in  the  area  of  the  removed  underground  storage  tanks,  the  State  of 
Maryland  Department  of  the  Environment  concluded  that  the  Fort  Holabird  Crime 
Records  Center  is  in  compliance  with  Maryland  regulation  26.10.02-11.  A  copy  of  the 
Notice  of  Compliance  letter  from  the  head  of  the  Enforcement  Section  of  Maryland’s 
Underground  Storage  Tank  Program,  dated  16  March  1992,  is  included  in  Appendix  F. 

4.2  SOIL  INVESTIGATION  RESULTS 

4.2.1  FIELD  RESULTS 

The  three  test  pits  (TP-1,  TP-2,  and  TP-3)  contained  a  sandy  fill  material  under  a  layer 
of  topsoil.  I^one  of  the  HNu  readings  observed  in  the  test  pits  or  for  the  removed  soils 
were  above  background.  No  stains  in  the  soil  or  artifacts  were  encountered  during  the 
excavation. 
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Test  pit  logs  are  located  in  Appendix  G. 

4.2.2  LABORATORY  ANALYTICAL  RESULTS 

No  soil  samples  were  taken  from  the  test  pits  because  there  was  no  sign  of 
contamination. 

4.2.3  CONCLUSIONS 

The  fill  material  used  in  the  grassy  area  adjacent  to  the  parking  lot  showed  no  sign  of 
contamination. 

4.3  UST  LEAK  TESTING 

4.3.1  FIELD  RESULTS 

The  hydrostatic  leak  test  was  performed  on  23  April  1991.  According  to  State  of 
Maryland  regulations,  a  fluctuation  of  more  than  4  inches  in  the  liquid  level  in  the  test 
equipment  sight  tub  during  a  1-hour  test  period  indicates  that  the  tank  system  has 
failed  the  test.  The  level  for  the  Building  305  tank  only  fluctuated  0.5  inches  during 
the  test  period.  A  copy  of  the  leak  test  results  is  provided  in  Appendix  H. 

4.3.2  CONCLUSIONS 

The  500-gallon  tank  at  Building  305  peissed  the  leak  test  and  therefore  is  considered 
tight  under  State  of  Maryland  regulations.  The  results  indicate  that  the  tank  has  not 
contributed  to  any  soil  and  groundwater  contamination  that  may  exist  in  the  area. 

4.4  ASBESTOS  INVESTIGATION  RESULTS 
4.4.1  LABORATORY  ANALYTICAL  RESULTS 

The  asbestos  investigation  included  21  samples  from  three  buildings.  Detailed  results 
of  the  investigation  are  provided  in  Table  4-4.  A  copy  of  the  analytical  results  for  the 
asbestos  samples  from  the  three  buildings  is  included  in  Appendix  I. 

All  three  buildings  contained  ACM.  The  results  of  the  asbestos  survey  are  summarized 
for  each  material  tjqje  as  follows: 

•  Wall  Board-  One  sample  of  wall  board  was  collected  from  Building  306. 
The  sample  was  found  not  to  contain  asbestos. 

•  Floor  Tile-  Five  samples  of  floor  tile  were  collected  from  the  buildings.  All 
samples  were  confirmed  to  be  ACM. 
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ANALYTICAL  RESULTS  FOR  ASBESTOS  SAMPLES  FROM  BUILDINGS 
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•  Tar  Paper-  Four  samples  of  tar  paper  were  collected  from  the  interior  and 
exterior  of  the  buildings.  Two  of  the  samples  were  found  to  contain  less 
than  1%  asbestos  and  one  sample  was  found  to  contain  1%  asbestos.  The 
EPA  definition  of  ACM  is  "any  material  that  contains  greater  than  1% 
asbestos".  In  accordance  with  EPA’s  definition  of  ACM,  the  tar  paper  is 
considered  non-ACM.  However,  WESTON  recommends  that  additional 
samples  of  the  tar  paper  should  be  collected  in  order  to  confirm  its  ACM 
status. 

•  Pine  Insulation-  Eight  samples  of  pipe  insulation  were  collected  from 
Buildings  306  and  307  boiler  rooms.  Six  samples  were  confirmed  to  be 
ACM. 

•  Transite  Panel-  One  sample  of  transite  panel  was  collected  from  the 
exterior  of  Building  307.  This  sample  was  confirmed  to  be  ACM. 

•  Boiler  Insulation-  Two  samples  of  boiler  insulation  in  Building  307  were 
collected.  These  samples  were  confirmed  to  be  ACM. 

Of  the  21  samples  collected,  18  were  asbestos  positive  and  3  were  asbestos  negative. 

4,4.2  CONCLUSIONS 

Asbestos  emissions  are  regulated  under  the  National  Emission  Standard  for  Hazardous 
Air  Pollutants  (NESHAP).  Under  NESHAP,  ACM  are  defined  as  a  material  that 
contains  greater  than  1%  asbestos.  Fourteen  of  the  21  samples  analyzed  contain 
asbestos  greater  than  1%  and  are  therefore  ACM.  Of  the  14  ACM,  8  are  friable  and  6 
are  nonfriable.  Friability  is  based  on  whether  dry  material  can  be  crumbled,  pulverized, 
or  reduced  to  powder  by  hand  pressure.  All  of  the  friable  ACM  are  associated  with  the 
insulation  for  the  boilers  and  boiler  piping  located  in  Buildings  306  and  307  boiler 
rooms.  Nonfriable  ACM  are  in  the  form  of  floor  tile  and  transite  panel. 

4.5  RADON  INVESTIGATION  RESULTS 

4.5.1  LABORATORY  ANALYnCAL  RESULTS 

Alpha-track  radon  detectors  were  placed  at  ten  locations.  In  addition,  there  was  a  field 
blank,  a  duplicate,  and  a  spike,  for  a  total  of  13  detectors.  All  of  the  detectors  except 
for  the  spike  reported  average  radon  concentrations  of  less  than  the  detection  limit  of 
0.3  pCi/L.  The  result  for  the  spike  was  4.1  pCi/L,  which  agreed  exactly  with  the  known 
radon  level  to  which  the  detector  was  exposed.  A  copy  of  the  analytical  results  of  the 
radon  investigation  in  Building  305  is  provided  in  Appendix  J. 
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4.5.2  CONCLUSION 
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Based  on  tho  results  of  the  radoi:  investigation,  it  can  be  concluded  that  radon  levels 
are  very  low  in  Building  305  and  are  well  below  the  EPA’s  recommended  level  of  4 
pCi/L. 
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SECTION  6 
RISK  ASSESSMENT 


6.1  INTRODUCTION 

This  report  represents  a  preliminary  baseline  assessment  of  the  potential  human  health 
risks  associated  with  groundwater  contamination  at  the  Fort  Holabird  CRC  site  in 
Baltimore,  Maryland.  The  risk  assessment  evaluates  the  potential  human  health  risks 
under  the  no  action  alternative,  i.e.,  in  the  absence  of  any  remedial  (corrective)  action. 
The  no  action  alternative  is  evaluated  in  a  baseline  risk  assessment  because,  according 
to  the  National  Contingency  Plan  (NCP)(40  CFR  300, 1990),  "The  effectiveness  of  the 
institutional  controls  in  controlling  risk  may  appropriately  be  considered  in  evaluating 
the  effectiveness  of  a  pai^’^ular  remedial  alternative,  but  not  as  part  of  the  baseline  risk 
assessment." 

The  technical  direction  for  the  performance  of  the  risk  assessment  comes  primarily 
from  several  EPA  documents,  including  the  Risk  Assessment  Guidance  for  Superfund- 
Human  Health  Evaluation  Manual.  Part  1  (EPA,  1989a);  the  Exposure  Factors 
Handbook  (EPA,  1989b);  and  the  Sunerfund  Exposure  Assessment  Manual  (EPA, 
1988a). 

Included  in  this  report  is  a  preliminary  asbestos  exposure  assessment  conducted  in 
Buildings  305,  306,  and  307. 

WESTON  developed  an  Asbestos  Priority  Index  System  in  conjunction  with  the 
TRADOC  Asbestos  Deficiency  Abatement  Project  Program  for  use  by  U.S.  Army 
facilities.  The  Asbestos  Priority  Index  System  was  developed  in  order  to  prioritize 
additional  assessment  and  abatement  action,  which  may  be  required  for  facilities  that 
contain  hazardous  and  friable  ACM, 

The  risk  assessment  includes  several  components: 

•  Site  Characterization  (Subsection  5.2). 

•  Contamination  Characterization  (Subsection  5.3). 

•  Exposure  Assessment  (Subsection  5.4). 

•  Toxicity  Assessment  (Subsection  5.5). 

•  Risk  Characterization  (Subsection  5.6). 

Brief  descriptions  of  the  five  major  subsections  of  the  baseline  risk  assessment  follow. 
The  relationship  of  the  components  of  the  human  health  risk  assessment  process  is 
illustrated  in  Figure  5-1. 
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•  Gather  and  analyze  relevant 
site  data 

•  Identify  p(%ential  chemicals 
of  concern 


Analyze  contaminant  releases 


•  Identify  exposed  populations 

•  Identify  potential  exposure  pathways 

•  Estimate  exposure  concentrations  for 
identified  pathways 

•  Estimate  contaminant  intakes  for 
these  pathways 


•  Collect  qualitative  and  quantiutive 
toxicity  mformation 

•  Eteterminc  appropriate  toxicity  values 


•  Characterize  potenual  for  adverse 
health  effects  to  occur; 

-  Estimate  cancer  risks 

-  Estimate  noncancer  hazard 
quotients 

•  Evaluate  uncertainty 

•  Summarize  risk  information 


Source;  EPA,  1989a 
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HGURE  5-1  SCHEMATIC  OF  THE  RISK  ASSESSMENT  PROCESS 
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Site  Characterization  (Sabsection  5.2) 

The  purpose  of  the  site  characterization  is  to  provide  an  overview  of  the  site 
characteristics.  This  subsection  provides  the  framework  for  establishing  the 
background  site  description.  It  provides  a  general  site  description,  including  maps  of 
the  site,  and  a  discussion  of  site  history.  In  addition,  the  site  characterization  describes 
the  physical  characteristics  of  the  site,  including  climate,  geology,  soils,  groundwater 
hydrology,  and  the  presence  and  location  of  area  surface  waters.  This  detailed 
description  of  the  site  provides  the  exposure  setting  and  sets  the  scenarios  of  human 
exposure  based  on  local  land  and  water  uses. 

Contamination  Characterization  (Subsection  5.3) 

The  purpose  of  the  contamination  characterization  is  to  describe  the  extent  to  which 
media  at  the  CRC  site  are  contaminated.  The  contamination  characterization  is 
composed  of  two  principal  technical  elements:  the  evaluation  of  site  data  and  the 
selection  of  site-related  contaminants  for  which  health  risks  are  assessed. 

Exposure  Assessment  (Subsection  5.4) 

The  objective  of  the  exposure  assessment  is  to  estimate  the  chemical  doses  to  potential 
human  receptors.  In  this  subsection,  local  land  and  water  uses  under  both  current  and 
future  use  scenarios  are  characterized,  and  the  pathways  through  which  chemicals  may 
migrate  from  the  site  are  identified.  Based  on  this  information,  potentially  exposed 
populations  and  potential  exposure  routes  are  discussed,  and  exposure  scenarios  are 
developed.  The  models  used  to  calculate  chemical  doses  for  all  potential  receptors 
through  all  potential  exposure  pathways  and  routes  are  presented,  and  the  doses 
calculated  using  these  models  are  summarized. 

Toxicity  Assessment  (Subsection  5.5) 

This  subsection  of  the  risk  assessment  evaluates  the  toxicity  of  each  of  the  chemicals 
of  concern.  Applicable  human  toxicity  values  are  identified  for  each  chemical  of  concern 
for  all  relevant  exposure  routes.  These  include  reference  doses  (RfDs)  with  which  to 
evaluate  potential  noncarcinogenic  health  effects  and  cancer  slope  factors  (CSFs)  with 
which  to  evaluate  carcinogenic  potential.  The  primary  sources  of  RfDs  and  CSFs  were 
EPA’s  Integrated  Risk  Information  System  (IRIS),  which  represents  EPA’s  most 
current  database  for  toxicological  information  and  the  Health  Effects  Assessment 
Summary  Tables  (EPA,  1991a).  If  an  EPA-derived  toxicity  value  is  not  available  for  a 
chemical,  an  appropriate  value  is  derived,  when  possible,  from  toxicity  data  or  from  a 
health-based  standard. 

Risk  Characterization  (Subsection  5.6) 

In  the  risk  characterization,  the  results  of  the  exposure  assessment  and  toxicity 
assessment  are  integrated  to  evaluate  the  potential  carcinogenic  and  noncarcinogenic 
risks  to  humans.  Based  on  the  exposure  doses  calculated  in  the  exposure  assessment, 
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and  the  toxicity  values  identified  in  the  toxicity  assessment,  potential  risks  are 
evaluated  for  each  chemical  through  each  exposure  route  and  for  all  chemicals  through 
all  exposure  routes  combined. 

6.2  SITE  CHARACTRRTZATTOV 

A  detailed  physical  description  of  the  site,  which  includes  the  geology,  soils,  and  land 
use,  is  provided  in  Subsection  1.2.  The  site  history  is  described  in  Subsection  1.3.  See 
Subsections  1.2  and  1.3  for  the  site  description  and  history. 

6.3  CONTAMINATION  CHARACTERIZATION 


The  groundwater  monitoring  and  soil  sampling  programs  are  described  in  Subsections 
4.1  and  4.2.  For  the  purpose  of  the  risk  assessment,  the  data  were  summarized  using 
the  arithmetic  average  when  an  anal3rte  was  detected  in  more  than  one  well.  In  cases 
where  an  anal3rte  was  detected  in  only  one  well,  that  concentration  was  used  to 
calculate  the  exposure  dose  (see  Subsection  5.4)  for  that  compound.  The  VOCs  and 
BNAs  were  detected  only  in  the  sample  from  monitoring  well  No.  3,  whereas  inorganics 
(with  the  exception  of  chromium)  were  detected  in  more  than  one  well.  The  detected 
concentrations  for  monitoring  wells  Nos.  2,  3,  and  4  are  presented  in  Table  4-3.  The 
minimum,  maximum,  arithmetic  average,  and  detection  frequency  are  presented  in 
Table  5-1.  Note  that  duplicate  samples  were  analyzed  for  MW03.  In  calculating  the 
average  exposure  concentration,  the  average  of  the  duplicates  was  used  to  represent  the 
concentration  of  the  contaminants  detected  in  MW03.  In  addition,  only  concentrations 
reported  above  detection  limits  were  used. 

6.4  EXPOSURE  ASSESSMENT 


Exposure  assessment  is  the  estimation  of  the  magnitude,  frequency,  and  duration  of 
exposure  to  human  receptors.  The  exposure  assessment  uses  the  site  description  and 
contamination  characterization  discussed  in  previous  subsections  to  identify  potentially 
exposed  human  populations,  define  actual  and  potential  exposure  pathways,  and 
calculate  estimated  daily  intakes  for  the  substances  of  potential  concern.  The  results 
of  the  exposure  analysis  are  integrated  with  toxicity  data  in  the  assessment  of  health 
risks  in  subsequent  subsections. 

6.4.1  ENVIRONMENTAL  SETTING 

As  described  in  Subsection  1.2,  the  CRC  is  located  within  the  city  limits  of  Baltimore, 
Maryland,  and  consists  of  three  buildings  situated  on  7  acres  of  land  (see  Figures  1-1 
and  1-2).  The  site  is  zoned  for  industrial  use  and  is  surrounded  by  residential 
communities,  a  recreational  area,  and  an  industrial  park.  For  a  detailed  description  of 
the  surface  water  hydrology,  soils,  and  geology,  see  Subsection  1.2. 
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Data  Summary  for  Risk  Assessment 

Otg/L) 


Minimum 

Maximum 

Arithmetic 

Average 

Detection 

Frequency 

COMPOUND 

METALS 

Arsenic 

3.67 

3.83 

3.75 

2/3 

Barium 

18.2 

76.0 

48.73 

3/3 

Chromium 

15.1 

15.1 

15.1 

1/3 

Lead 

6.2 

9.91 

8.06 

2/3 

Silver 

0.4 

0.93 

0.70 

3/3 

ORGANICS* 

Benzene 

26.95 

26.95 

26.95 

1/3 

Chloroform 

6.69 

6.69 

6.69 

1/3 

Dibenzofuran 

6.05 

6.05 

6.05 

1/3 

1,2-Dimethylbenzene 

9.5 

9.5 

9.5 

1/3 

Dimethyinaphthalenes 

300.0 

300.0 

300.0 

1/3 

Di-n-butylphthalate 

1.3 

1.3 

1.3 

1/3 

Ethylbenzene 

17.05 

17.05 

17.05 

1/3 

Fluorene 

8.6 

8.6 

8.6 

1/3 

Methylnaphthalene 

200.0 

200.0 

200.0 

1/3 

2-Methylnaphthalene 

200.0 

200.0 

200.0 

1/3 

Naphthalene 

214.5 

214.5 

214.5 

1/3 

N-Nitrosodiphenylamine 

3.5 

3.5 

3.5 

1/3 

Trimethylnaphthalenes 

70.0 

70.0 

70.0 

1/3 

*Organics  were  detected  only  in  the  sample  from  monitoring  well  No.  3. 


MK01\RPT:22ai  1 106M.‘5««»gj5 


5-5 


03/25/92 


5.4.1. 1  Groundwater  Uses 


The  hydrogeology  and  groundwater  uses  are  described  in  Subsections  1.2.5  and  1.2.6, 
respectively.  In  Subsections  1.2.5  and  1.2.6,  it  is  stated  that  the  principal  aquifers  in 
the  vicinity  of  the  CRC  are  the  Patapsco  and  Patuxent  Formations.  The  Patapsco 
Formation  was  described  as  capable  of  3delding  large  quantities  of  water,  but  brackish 
and  unusable  as  a  water  source.  The  Patuxent  Formation  was  described  as  the  most 
important  water-bearing  formation  in  the  Baltimore  area.  Although  there  are  several 
weils  in  the  vicinity  of  the  CRC  that  use  water  from  the  Patuxent  Formation  for 
industrial  purposes,  groundwater  in  the  city  of  Baltimore  and  in  the  immediate  vicinity 
is  not  used  for  drinking  purposes.  Municipal  water  is  obtained  from  surface  water 
sources  north  of  the  city. 

5.4.2  SCREENING  OF  CONTAMINATED  MEDIA 

The  concentrations  of  contaminants  in  affected  media  are  screened  to  focus  the  risk 
assessment  on  the  contaminants  of  greatest  concern  that  are  related  to  activities  at  the 
site.  The  concentrations  of  compounds  detected  in  the  site  groundwater  samples  are 
presented  in  Table  5-1. 

Conversations  with  the  Chief,  Hydrology  Section,  of  the  Maryland  Geological  Survey 
indicate  that  background  levels  of  arsenic  in  the  groundwater  in  the  CRC  area  are 
about  1  ^cg/L  (Maryland  Geological  Survey,  1991).  Arsenic  levels  detected  in  the  site 
groundwater  samples  (less  than  3.0  /xg/L  in  Wells  No.  2  and  3,  3.6  /xg/L  in  a  duplicate 
sample  from  Well  No.  3,  and  3.8  /xg/L  in  Well  No.  4)  are  comparable  to  the  reported 
background  concentrations  and  are  well  below  the  MCL.  Since  arsenic  concentrations 
are  typical  of  background  levels  for  the  groundwater  in  this  area,  arsenic  need  not  be 
included  in  the  risk  assessment.  Background  data  were  not  available  on  the  remaining 
inorganic  substances.  It  is  assumed  that  all  organic  substances  are  site-related.  As  a 
result,  all  organic  substances  and  inorganics  other  than  arsenic  are  evaluated  in  the 
risk  assessment. 

5.4.3  EXPOSURE  SCENARIOS 

5.4.3. 1  Current  Use  Scenario 

As  stated  in  Subsection  5.4. 1.1,  there  ai  e  no  known  current  uses  of  groundwater  at  or 
in  the  vicinity  of  the  CRC  site  because  the  source  of  municipal  water  is  surface  water 
located  north  of  the  city  of  Baltimore.  As  a  result,  no  current  use  scenario  will  be 
evaluated. 

5.4.3.2  Future  Use  Scenario 

For  the  future  use  scenario,  it  is  assumed  that  the  CRC  site  will  be  developed  for  an 
industry  that  uses  groundwater  as  a  potable  water  supply  and  that  a  worker  is  exposed 
directly  to  contaminants  through  ingestion,  inhalation,  and  dermal  routes.  Because  of 
difficulties  associated  with  estimating  indirect  exposure  to  industrial  process  water,  only 
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direct  exposure  pathways  are  evaluated.  Specifically,  the  pathways  evaluated  and  found 
to  result  in  acceptable  risks  were  (1)  ingestion  of  groundwater  by  industrial  workers  (a 
very  unlikely  but  conservative  assumption,  since  groundwater  in  this  area  of  the  city 
is  not  used  for  drinking  purposes;  (2)  inhalation  of  organic  vapors  (simulated  via 
shower  inhalation  exposure  modeling);  and  (3)  dermal  contact/adsorption  of  organics 
(simulated  via  dermal  shower  exposure  modeling). 

5.4.3.3  Potential  Exposure  to  Surface  Water 

Colgate  Creek  is  located  approximately  1,200  feet  west  of  the  CRC  site  and  is  the 
nearest  perennial  stream.  Although  the  potential  exists  for  exposure  to  the  creek,  the 
potential  for  exposure  to  site-related  contamination  is  thought  to  be  limited. 
Contamination  at  the  CRC  site  resulted  from  a  leak  in  an  underground  storage  tank 
(UST).  Remedial  activities  at  the  CRC  site  included  removal  of  the  leaking  UST  and 
contaminated  soil  that  surrounded  the  tank.  As  a  result,  the  primary  and  secondary 
contaminant  release  mechanisms  have  been  removed,  though  substances  detected  in 
groundwater  indicate  that  some  material  remains  in  place.  The  potential  for 
contaminants  to  migrate  off-site  is  thought  to  be  limited  because  organic  compounds 
have  been  detected  in  only  one  well  and  not  in  either  of  the  surrounding  wells.  Because 
contamination  appears  to  be  limited  to  a  small  part  of  the  site,  off-site  exposure  to 
Colgate  Creek  is  not  evaluated. 

5.4.4  EXPOSURE  DOSE  MODELS  AND  ASSUMPTIONS 

5.4.4.1  Introduction 

Doses  for  the  hypothetical  future  worker  are  calculated  based  on  two  averaging  times; 
the  number  of  years  of  exposure  (i.e.,  25  years  for  a  worker)  and  the  number  of  years 
in  an  average  lifetime  (i.e.,  70  years;  EPA,  1991b).  Doses  averaged  over  the  number  of 
years  of  exposure  are  calculated  for  all  contaminants.  These  doses  will  be  used  to 
evaluate  the  potential  for  noncarcinogenic  health  effects  and  will  be  referred  to  as 
exposure  duration-averaged  doses.  Doses  averaged  over  a  70-year  lifetime  will  be 
calculated  only  for  those  substances  that  are  classified  as  carcinogens.  Thus,  these 
average  lifetime  doses  will  be  used  to  evaluate  only  carcinogenic  risk  and  will  be 
referred  to  as  lifetime-averaged  doses. 

5.4.4.2  Drinking  Water  Intrestion 

EPA  (1991b)  recommends  a  2  L/day  daily  ingestion  rate  for  adults.  For  workers,  it  is 
assumed  that  one-half  of  his/her  daily  water  intake  occurs  at  work.  The  exposure 
model  and  assumptions  used  to  calculate  drinking  water  exposure  doses  are  presented 
in  Table  5-2. 

5.4.4.3  Inhalation  While  Showering 

Inhalation  while  showering  is  evaluated  only  for  volatile  organic  compounds.  Risk  from 
exposure  to  semivolatiles  and  inorganics  is  not  evaluated  because  these  substances  will 
not  volatilize  from  water.  Inhalation  while  showering  is  evaluated  following  a 
procedure  described  by  McKone  and  Knezovitch  (1991)  that  suggests  that  inhalation 
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Table  5>2 

Model  for  Calculating  Doses  Through  Drinking  Water  Ingestion 


Drinking  Water  Ingestion  Dose  CW  x  GIR  x  EF  x  ED 

(mg/kg-day)  “  BW  x  AT 


Where: 

CW  =  Chemical  concentration  in  groundwater  (mg/L). 

DWIR  =  Drinking  water  ingestion  rate  (L/day). 

EF  =  Exposure  frequency  (days/year). 

ED  =  Exposure  duration  (years). 

BW  =  Body  weight  (kg). 

AT  =  Averaging  time  (period  over  which  exposure  is  averaged  --  days). 

Assiunptions: 

1.  The  chemical  concentration  in  groundwater  (CW)  is  presented  in  Table  5-1. 

2.  The  following  drinking  water  ingestion  rate  (DWIR)  was  assumed: 

1  liter  per  day  future  worker  (EPA, 1991b) 

3.  An  exposure  frequency  (EF)  of  250  days  per  year  for  the  future  worker  (EPA, 
1991b). 

4.  An  exposure  duration  (ED)  of  25  years  was  assumed  for  the  future  worker 
(EPA,  1991b). 

5.  A  body  weight  (BW)  of  70  kg  was  assumed  for  workers  (EPA,  1991b). 

6.  In  calculating  a  daily  intake  with  which  to  evaluate  carcinogenic  risk,  an 
averaging  time  (AT)  of  25,550  days  was  assumed.  In  calculating  a  daily  intake 
with  which  to  evaluate  noncarcinogenic  risk,  an  averaging  time  of  9,125  days 
was  assumed  for  the  future  worker  (EPA,  1989a). 
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exposures  in  showers  could  be  equivalent  to  an  ingestion  rate  of  one  to  four  liters.  The 
paper  describes  a  procedure  to  estimate  the  transfer  efficiency  of  trichloroethene  (61 
percent)  from  shower  water  to  room  air.  The  trichloroethene  transfer  efficiency  is  used 
to  evaluate  the  volatile  organic  compounds  detected  at  the  CRC  site  because  no  other 
transfer  factors  are  available. 

The  exposure  assumptions  for  the  shower  inhalation  pathway  are  primarily  obtained 
from  McKone  and  Knezovitch  (1991).  The  exposure  algorithm  and  all  assumptions  are 
presented  in  Table  5-3. 

5.4.4.4  Dermal  Contact  While  Showering 

Dermal  exposure  is  expected  to  occur  when  organic  substances  in  water  are  transmitted 
across  the  skin.  The  skin  surface  area  of  18,150  cm^  for  the  adult  worker  is  based  on 
total  body  surface  area  (EPA,  1989a).  The  exposure  algorithm  and  assumptions  used 
to  evaluate  dermal  contact  while  showering  are  presented  in  Table  5-4.  The 
permeability  constants  that  are  used  to  evaluate  this  pathway  are  estimated  following 
a  procedure  described  in  Brown  and  Rossi  (1989)  that  relies  on  the  (octanol- water 

partition  coefficient)  of  the  compound  to  be  evaluated.  were  not  available  for  all 
compounds.  The  permeability  constant  equation,  K(„^,  and  permeability  constants  for 
the  compounds  of  interest  are  presented  in  Table  5-5. 

The  exposure  duration-  and  lifetime-averaged  doses  for  the  ingestion,  inhalation,  and 
dermal  exposure  pathways  are  presented  in  Tables  5-6  and  5-7,  respectively. 

6.5  TOXICITY  ASSESSMENT 

6.5.1  INTRODUCTION 

The  purpose  of  the  toxicity  assessment  is  to  characterize  the  toxicologic  properties  of 
the  contaminants  of  concern,  which  involves  the  identification  of  toxicity  values  (i.e., 
reference  doses  and  cancer  slope  factors).  The  toxicity  values  identified  in  this 
subsection  are  used  in  Subsection  5.6  to  evaluate  the  potential  health  risks  posed  by  the 
doses  that  were  estimated  in  Subsection  5.4.4.  When  available,  human  health  toxicity 
values  that  have  been  developed  by  EPA  have  been  used  for  the  risk  assessment.  When 
appropriate  established  values  were  not  available,  the  toxicity  values  were  derived  from 
other  existing  toxicity  values  or  data. 

6.6.2  NONCARCJNOGENIC  RISK  VERSUS  CARCINOGENIC  RISK-BASED 
TOXICITY  VALUES 

In  evaluating  potential  health  risks,  both  carcinogenic  and  noncarcinogenic  health 
effects  must  be  considered.  Excessive  exposure  to  all  pollutants  can  potentially  produce 
noncarcinogenic  health  effects,  while  the  potential  for  carcinogenic  effects  is  limited  to 
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Table  5  3 

Model  for  Calculating  Doses  Through  Inhalation  While  Showering 


Shower  Inhalation  Dose  =  CW  x  PHI  x  IR  x  SD  x  FR  x  EF  x  ED 
(mg/kg-day)  VR  x  BW  x  AT 


Where: 
CW  = 
PHI  = 
IR  = 
SD  = 
FR  = 
EF  = 
ED  = 
VR  = 
BW  = 
AT  = 


Chemical  concentration  in  groundwater  (mg/L). 

Transfer  efficiency  (unitless). 

Inhalation  rate  (m^/min). 

Shower  duration  (min/day) 

Water  How  rate  (L/miii). 

Exposure  frequency  (days/year). 

Exposure  duration  (years). 

Ventilation  rate  (m^/min). 

Body  weight  (kg). 

Average  time  (period  over  which  exposure  is  averaged  -  days) 


Assumptions: 

1.  The  transfer  efficiency  from  water  to  air  is  61%  (McKone  and  Knezovitch,  1991). 

2.  The  inhalation  rate  for  an  adult  is  0.014  m^/min  (McKone  and  Knezovitch,  1991). 

3.  The  shower  duration  is  10  min/day  (McKone  and  Knezovitch,  1991). 

4.  The  water  flow  rate  is  10  L/min  (McKone  and  Knezovitch,  1991). 

5.  The  exposure  frequency  (EF)  for  the  future  worker  is  250  days/year  (EPA,  1991b). 

6.  An  exposure  duration  (ED)  of  25  years  was  assumed  for  the  future  worker  (EPA, 
1991b). 

7.  The  ventilation  rate  is  0.5  m^/min  (McKone  and  Knezovitch,  1991). 

8.  A  body  weight  (BW)  of  70  kg  was  assumed  for  workers  (EPA,  1991b). 

9.  In  calculating  a  daily  intake  with  which  to  evaluate  carcinogenic  risk,  an  averaging 
time  (AT)  of  25,500  days  was  assumed.  In  calculating  a  daily  intake  with  which  to 
evaluate  noncarcinogenic  risk,  an  average  time  of  9,125  days  was  assumed  for  the 
future  worker  (EPA,  1989a). 
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Table  5-4 

Model  for  Calculating  Doses  Through  Dermal  Contact  While  Showering 


Shower  Dermal  Dose  =  CW  x  SA  x  PC  x  ET  x  EF  x  ED  x  CF 
(mg/kg-day)  BW  x  AT 


Where: 

CW  =  Chemical  concentration  in  groundwater  (mg/L). 

SA  =  Skin  surface  area  available  for  contact  (cm^). 

PC  =  Chemical-specific  dermal  permeability  constant  (cm/hr). 

ET  =  Exposure  time  (hours/day). 

EF  =  Exposure  frequency  (days/year). 

ED  =  Exposure  duration  (years). 

CF  =  Volumetric  conversion  factor  for  water  (1  liter/1,000  cm^). 

BW  =  Body  weight  (kg). 

AT  =  Average  time  (period  over  which  exposure  is  averaged  -  days) 

Assumptions: 

1.  The  skin  surface  area  available  for  contact  is  18,150  cm^  for  the  worker  (EPA, 
1989a). 

2.  The  dermal  permeability  constant  is  chemical-specific  and  presented  in  Table  5-5. 

3.  The  exposure  time  is  0.167  hours/day  (10  minutes)  (McKone  and  Knezovitch,  1991). 

4.  The  exposure  frequency  (EF)  for  the  future  worker  is  250  days/year  (EPA,  1991b). 

5.  An  exposure  duration  (ED)  of  25  years  was  assumed  for  the  future  worker  (EPA, 
1991b). 

6.  A  body  weight  of  70  kg  was  assumed  for  workers  (EPA,  1991b). 

7.  In  calculating  a  daily  intake  with  which  to  evaluate  carcinogenic  risk,  an  averaging 
time  (AT)  of  25,500  days  was  assumed.  In  calculating  an  intake  with  which  to 
evaluate  noncarcinogenic  risk,  an  averaging  time  of  9,125  days  was  assumed  for  the 
future  worker  (EPA,  1989a). 
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Table  5-5 


Calculation  of  Dermal  Permeability  Constants* 


Organics 


Permeability  Constants 
(cm/hr) 


Reference 


Benzene 

2.6/E-02 

EPA,  1987’’ 

Chloroform 

1.95E-02 

EPA,  1987‘’ 

Dibenzofuran 

NA' 

— 

1,2-Dimethylbenzenes 

2.61E-02^ 

— 

Dimethylnapthalenes 

7.27E-02* 

... 

Di-n-butylphthalate 

9.89E-02 

EPA,  1987‘’ 

Ethylbenzene 

6.80E-02 

EPA,  1987*’ 

Fluorene 

9.11E-02 

EPA,  1987'’ 

Methylnaphthalene 

7.27E-02* 

... 

2-Methylnaphthalene 

7.27E-02® 

... 

Naphthalene 

7.27E-02 

EPA,  1987*’ 

N-nitroso-biphenylamine 

6.50E-02 

ATSDR,  1988 

Trimethylnaphthalenes 

7.27E-02® 

— 

“Calculated  from  Brown  and  Rossi  (1989)  using  PC  =  0.1  x  0.75/(120  + 
‘’Average  of  values  listed  in  reference. 

'No  data  are  available  for  this  or  similar  compounds. 

'No  data  are  available  for  this  compound.  for  benzene  is  used. 

*No  data  are  available  for  this  compound.  for  naphthalene  is  used. 
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Table  5-6 

Exposure  Duration-Averaged  Doses  for  Hypothetical  Future  Workers 

(mg/kg-day) 


Groundwater 

Ingestion 

Shower 

Inhalation 

Shower 

Dermal 

Total 

Inor^nics 

Barium 

4.77E-04 

NA 

NA 

4.77E-04 

Chromium 

1.48E-04 

NA 

NA 

1.48E-04 

Lead 

7.88E-05 

NA 

NA 

7.88E-05 

Silver 

6.82E-06 

NA 

NA 

6.82E-06 

Organics 

Benzene 

2.64E-04 

4.50E-04 

2.08E-05 

7.35E-04 

Chloroform 

6.55E-05 

1.12E-04 

3.85E-06 

1.81E-04 

Dibenzofuran 

5.92E05 

NA 

NA 

5.92E-05 

1 ,2-Dimethylbenzene 

9.30E-05 

NA 

7.34E-06 

l.OOE-04 

Dimethylnaphthalenes 

2.94E-03 

NA 

6.46E-04 

3.58E-03 

Di-n-butylphthalate 

L27E-05 

NA 

3.81E-06 

1.65E-05 

Ethylbenzene 

1.67E-04 

2.85E-04 

3.43E-05 

4.86E-04 

Fluorene 

8.41E-05 

NA 

2.32E-05 

1.07E-04 

Methylnaphthalene 

1.96E-03 

NA 

4.30E-04 

2.39E-03 

2-Methylnaphthalene 

1.96E-03 

NA 

4.30E-04 

2.39E-03 

Naphthalene 

2.10E-03 

NA 

4.62E-04 

2.56E-03 

N-Nitroeodiphenylamine 

3.42E-05 

NA 

6.73E-06 

4.10E-05 

Trimethylnaphthalenes 

6.85E-04 

NA 

1.51E-04 

8.36E-04 
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Table  5-7 

Lifetime-Averaged  Doses  for  Hypothetical  Future  Workers 

(mg/kg-day) 


Groundwater 

Ingestion 

Shower 

Inhalation 

Shower 

Dermal 

Total 

Oreanics 

Barium 

Chloroform 

N-Nitrosodiphenylamine 

9.42E-05 

2.34E-05 

1.22E-05 

1.61E-04 

3.99E-05 

NA 

7.44E-06 

1.38E-06 

2.40E-06 

2.62E-04 

6.47E-05 

1.46E-05 
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substances  with  evidence  of  carcinogenicity.  Therefore,  it  is  necessary  to  identify  and 
select  noncarcinogenic  toxicity  values  for  each  of  the  chemicals  selected  for  evaluation 
and  to  identify  and  select  carcinogenic  toxicity  values  only  for  those  chemicals  that  have 
evidence  of  carcinogenicity. 

6.5^.  1  Noncarcinogenic  Risk-Based  Toxicity  Values 

The  toxicity  values  used  to  evaluate  the  potential  for  noncarcinogenic  health  effects  are 
generically  referred  to  in  this  document  as  RfDs.  The  term  RfD  was  developed  by  EPA 
to  refer  to  a  daily  intake  of  a  chemical  to  which  an  individual  can  be  exposed  without 
any  expectation  of  noncarcinogenic  adverse  health  effects  occurring  (e.g.,  organ  damage, 
biochemical  alterations,  birth  defects).  The  term  is  used  in  this  assessment  to  apply  to 
any  established  or  derived  toxicity  value  fitting  this  description.  In  general  terms,  the 
RfD  is  derived  from  a  NOAEL  (no-observed-adverse-effect  level)  or  LOAEL  (lowest- 
observed-adverse-effect  level)  by  applying  standard  order-of-magnitude  uncertainty 
factors  and  an  additional  modifying  factor  to  account  for  professional  assessment  of 
scientific  uncertainties  in  the  available  data  (EPA,  1989a). 

For  noncarcinogenic  health  effects,  it  is  assumed  that  a  threshold  dose  exists  below 
which  there  is  no  potential  for  toxicity.  A  NOAEL  is  that  dose  at  which  no  toxic  effects 
are  observed  in  any  of  the  test  subjects.  Figure  5-2  illustrates  this  threshold  theory. 
A  variety  of  regulatory  agencies  have  used  the  threshold  approach  for  noncarcinogenic 
substances  in  the  development  of  health  effects  criteria,  including  worker-related 
threshold  limit  values  (TLVs),  air  quality  standards.  Food  and  Drug  Administration 
(FDA)  food  additive  regulations,  drinking  water  regulations,  etc. 

5.5.2.2  Carcinogenic  Risk-Based  Toxicity  Values 

The  toxicity  values  that  are  used  in  the  evaluation  of  carcinogenic  risk  in  Subsection 
5.6  are  cancer  slope  factors  that  have  been  developed  by  EPA.  It  is  assumed  by  EPA 
in  developing  cancer  slope  factors  that  the  risk  of  cancer  is  linearly  related  to  dose. 
This  means  that  even  if  all  of  the  cancer  data  obtained  from  laboratory  animals  or 
epidemiological  studies  are  for  relatively  high  doses,  it  is  conservatively  assumed  that 
these  high  doses  can  be  extrapolated  linearly  to  extremely  small  doses,  with  some  risk 
of  cancer  remaining.  Figure  5-3  illustrates  this  approach.  In  effect,  the  nonthreshold 
theory  assumes  that  even  a  small  number  of  molecules  (possibly  even  a  single  molecule) 
of  a  carcinogen  may  cause  changes  in  a  single  cell  that  could  result  in  the  cell  dividing 
in  an  uncontrolled  manner  and  eventually  cancer.  The  slope  factors  are  usually  derived 
by  EPA  by  a  linearized  multistage  model  and  usually  reflect  the  upper-bound  limit  of 
the  potency  of  the  chemical.  As  a  result,  the  calculated  carcinogenic  risk  is  likely  to 
represent  a  plausible  upper  limit  to  the  risk.  The  actual  risk  is  unknown,  but  is  likely 
to  be  lower  than  the  predicted  risk,  and  may  be  even  as  low  as  zero  (EPA,  1986;  1989a). 
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FIGURE  5-2  HYPOTHETICAL  DOSE-RESPONSE  CURVE  FOR  A 
"THRESHOLD"  OR  NONCARCINOGENIC  CHEMICAL 
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There  is  some  dispute  as  to  whether  the  extrapolation  from  high  to  low  doses  is  a 
realistic  approach.  It  has  been  argued  that  at  low  doses  cells  may  have  the  ability  to 
detoxify  carcinogens  or  repair  the  cellular  damage  that  may  indirectly  result  in  cancer. 
Although  it  is  important  to  recognize  the  limitations  of  using  data  from  high  dose 
studies,  quantitative  adjustments  to  published  slope  factors  are  not  used  in  this 
analysis.  It  is  important  that  this  risk  assessment  use  the  same  approach  to  calculating 
carcinogenic  risk  as  other  risk  assessments  so  that  the  predicted  risks  can  be  compared. 

6.6.3  CHRONIC  RFDs  FOR  NONCARCINOGENIC  EFFECTS 

The  toxicity  of  a  substance  depends,  in  part,  on  its  route  of  entry  into  the  body  and  on 
the  length  of  exposure.  Therefore,  RfDs  are  classified  according  to  both  the  route  of 
administration  (e.g.,  oral,  inhalation,  or  dermal)  and  the  duration  of  exposure  (e.g., 
chronic  or  subchronic).  Chronic  RfDs  are  used  in  this  risk  assessment  because  long¬ 
term  exposure  to  groundwater  is  the  only  duration  of  concern. 

Oral  Route 


Chronic  oral  RfDs  were  listed  in  the  Health  Effects  Assessment  Summary  Tables 
(HEIAST)  for  eight  of  the  detected  compounds  (EPA,  1991a).  RfDs  for  the  remaining 
compounds  were  derived  following  the  procedures  described  below. 

A  chronic  oral  RfD  for  lead  was  calculated  based  on  a  proposed  maximum  contaminant 
level  (MCL)  of  5  p.gfL.  An  MCL  is  an  enforceable  standard  for  public  drinking  water 
supplies.  In  1985,  EPA  proposed  a  maximum  contaminant  level  goal  (MCLG)  for  lead 
of  20  Mg/L-  This  was  based  on  blood  levels  of  15  to  20  /ig/L  in  infants  representing 
levels  of  concern,  and  was  calculated  assuming  100%  exposure  from  drinking  water. 
An  MCLG  is  a  nonenforceable  health  goal.  Subsequently,  EPA  proposed  an  MCLG  of 
zero  and  an  MCL  of  5  to  10  p,g/L  (EPA,  1988b).  The  most  conservative  proposed  MCL 
(i.e.,  5  Mg/L)  was  used  to  derive  the  oral  RID  for  lead.  Assuming  the  consumption  of 
2  liters  of  water/day  and  a  body  weight  of  70  kg  (EPA,  1991b),  a  chronic  oral  RfD  of 
1.40E-04  mg/kg-day  was  calculated  for  lead. 

The  chronic  oral  RfD  for  benzene  was  derived  from  a  NOAEL  of  1  mg/kg-day  according 
to  EPA  guidelines  (EPA,  1989a).  The  RfD  for  benzene  was  based  on  a  26-week  study 
in  rats  in  which  leucopenia  and  erythrocytopenia  were  the  toxic  endpoints  (Wolf  et  al., 
1956).  Applying  uncertainty  factors  of  10  each  for  extrapolating  from  animals  to 
humans,  and  for  human  variation,  a  chronic  RfD  of  lE-03  was  derived. 

The  chronic  oral  RfD  for  1,2-dimethylbenzene  was  derived  from  the  lowest  reported 
lethal  oral  dose  (LDg^)  of  5,000  mg/kg  based  on  exposure  in  rats  (RTECS,  1991),  The 
LDj^,  was  divided  by  100,000  according  to  an  approach  described  by  La3dnn  et  al.,  (1987) 
and  resulted  in  an  RfD  of  6E-02  mg/kg-day. 

The  RfD  for  naphthalene  was  used  for  dimethylnaphthalene,  methylnaphthalene,  2- 
methylnaphthalene,  and  trimethylnaphthalene  because  RfDs  were  not  available  for 
substituted  naphthalenes. 
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The  RfD  for  n-nitrosodiphenylamine  was  derived  from  an  LD50  of  2,500  mg/kg,  which 
is  the  oral  dose  that  is  lethal  to  50%  of  the  test  animals.  The  LD50  was  divided  by 
100,000  as  described  above,  and  resulted  in  an  RfD  of  2.5E-02  mg/kg-day.  Oral  RfDs 
for  noncarcinogenic  health  effects  are  listed  in  Table  5-8. 

Inhalation  Route 

Noncarcinogenic  health  effects  following  inhalation  exposure  are  evaluated  only  for 
volatile  organic  compounds  because  these  are  the  only  substances  that  are  expected  to 
volatilize  from  shower  water.  The  inhalation  RfD  for  ethylbenzene  was  converted  to 
a  chronic  RfD  by  assuming  a  breathing  rate  of  20  m^/day  and  a  body  weight  of  70  kg 
(EPA,  1991a). 

The  chronic  inhalation  RfDs  for  benzene  and  chloroform  were  derived  from 
occupational  exposure  limits  (OELs).  It  is  recognized  that  there  are  several  factors  that 
limit  the  usefulness  of  OELs  in  the  dei  ivaLion  of  chronic  inhalation  RfDs.  OELs  are 
intended  to  protect  healthy  workers  from  adverse  health  effects  when  exposed  to  a 
chemical  in  the  work  place  over  a  40-hour  work  week.  Inhalation  RfDs  are  intended 
to  protect  the  general  population,  including  sensitive  subpopulations,  based  on 
continuous  exposure.  Furthermore,  OELs  are  derived  by  consensus  rather  than  by  a 
standardized  procedure  that  incorporates  standard  uncertainty  factors  according  to  the 
nature  of  the  toxicological  database  from  which  the  RfD  is  derived.  OELs  may  also  be 
based  on  toxic  endpoints  other  than  chronic  noncarcinogenic  health  effects. 

In  consideration  of  the  limitations  of  the  OELs,  an  equation  was  developed  to  derive 
chronic  inhalation  RfDs  from  OELs,  incorporating  uncertainty  factors  to  account  for 
potential  continuity  of  exposure  and  variability  in  human  sensitivity.  The  equation  and 
assumptions  that  were  used  to  calculate  inhalation  RfDs  from  OELs  are  presented  in 
Table  5-9.  The  approach  is  consistent  with  EPA  guidelines  for  deriving  a  chronic  RfD 
from  a  NOAEL  (EPA,  1989a).  The  equation  calcu)''tes  a  daily  dose  to  an  exposed 
worker  normalized  over  a  7-day  exposure  period  (i.e.,  the  NOAEL),  and  adjusts  the  dose 
by  an  uncertainty  factor  of  10  to  take  into  account  human  variability  and  by  a 
modifying  factor  of  10  to  account  for  the  possibility  of  continuous  daily  exposure  over 
a  lifetime.  The  chronic  inhalation  RfDs  are  presented  in  Table  5-10. 

Dermal  Route 

No  RfDs  have  been  developed  for  the  dermal  route.  As  a  result,  dermal  RfDs  were 
derived  for  the  chemicals  of  concern  in  accordance  with  EPA  guidelines  by  multiplying 
the  values  used  as  the  chronic  oral  RfDs  by  an  appropriate  gastrointestinal  absorption 
factor  (EPA,  1989a).  Oral  toxicity  values  for  organic  compounds  are  commonly  based 
on  data  from  oral  studies  in  which  the  agent  is  administered  in  drinking  water  or  by 
gavage.  Absorption  through  these  routes  would  be  expected  to  be  close  to  or  at  100%. 
Assuming  the  possibility  of  less  than  total  absorption,  a  gastrointestinal  factor  of  0.90 


i 


Table  5-8 


RfDs  for  Noncarcinogenic  Effects 
(mg/kg-day) 


Chronic  Oral  RfD 

Source  or  Basis 

Inoreanics 

Barium 

5E-02 

EPA,  1991a 

Chromium 

5E-03« 

EPA,  1991a 

Lead 

1.4E-04‘’ 

— 

Silver 

3E-03 

EPA,  1991a 

Organics 

Benzene 

lE-03‘’ 

... 

Chloroform 

lE-02 

EPA,  1991a 

Dibenzofuran 

NA 

— 

1,2-Dimethylbenzene 

5E-02*’ 

... 

Dimethyinaphthalenes 

4E-03" 

EPA,  1991a 

Di-n-butylphthalate 

lE-01 

EPA,  1991a 

Ethylbenzene 

lE-01 

EPA,  1991a 

Fluorene 

4E-02 

EPA,  1991a 

Methylnaphthalene 

4E-03' 

EPA,  1991a 

2-Methylnaphthalene 

4E-03' 

EPA,  1991a 

Naohthalene 

4E-03 

EPA,  1991a 

N- 

2.5E-02'’ 

Nitrosodiphenylamine 

4E-03^ 

EPA,  1991a 

Trimethylnaphthalenes 

‘’RfD  Cr  rVR)  is  used  because  the  value  is  more  conservative  than  Cr  (III). 
‘’Derived  value  (see  Subsection  5.5.3). 

‘’Value  for  naphthalene  is  used  because  no  RfD  is  available  for  specific  compound. 
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Table  5-9 

Approach  to  Deriving  a  Chronic  Inhalation  Reference  Dose  (RfD) 
from  an  Occupational  Exposure  Limit  (OE2L) 


I 


Chronic  OEL  Air  breathed  Work  week 

inhalation  (mg/m^)  x  per  work  day  x  adjustment 

RfD  =  _ (m^/dav) _ factor 

(mg/kg-day)  Body  weight  (kg)  x  Uncertainty  factor 

Where: 


Chronic 

inhalation 

RfD 

OEL 

Air  breathed 
per  work  day 


Work  week 
adjustment 
factor 

Body  weight 

Uncertainty 

factor 


Chronic  inhalation  reference  dose. 


Occupational  exposure  limit. 

10  m^.  This  value  has  been  used  by  EPA  when  deriving  an 
inhalation  acceptable  chronic  intake  (AIC)  for  the  public 
from  worker  exposure  levels  (EPA,  1984). 

5  days/7  days.  Because  the  OEL  is  based  on  a  5-day  worh. 
week,  an  adjustment  was  made  to  average  the  dose  over  a 
7-day  week. 

70  kg  (weight  of  an  average  adult)  (EPA,  1989a). 

100.  A  factor  of  100  is  recommended  by  the  U.S.  EPA 
when  deriving  RfDs  from  human  data  to  account  for 
human  variation  (i.e.,  to  protect  sensitive  members  of  the 
general  population  (e.g.,  children  and  the  elderly)  (EPA, 
1989a).  An  additional  modifying  factor  of  10  was  included 
to  take  into  account  a  continuous  exposure  for  a  resident 
(versus  an  intermittent  exposure  for  a  worker)  and  a 
lifetime  exposure  for  a  resident  (versus  a  less  than  lifetime 
exposure  for  a  worker).  Uncertainty  factors  of  10  to  100 
are  commonly  used  by  government  agencies  where 
deriving  public  health  criteria  from  OELs  (EPA,  1984; 
MDNR,  1989;  PAMS,  1983). 


I 

f  I 
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Table  5-10 

RfDs  for  Noncarcinogenic  Effects 
(mg/kg-day) 


Chronic 
Inhalation  RfD 

Source  or  Basis 

Inorganics 

Barium 

NA“ 

— 

Chromium 

NA 

— 

Lead 

NA 

— 

Silver 

NA 

— 

Organics 

Benzene 

3E-02’’ 

ACGIH-TLV 

Chloroform 

5E-02’’ 

ACGIH-TLV 

Dibenzofuran 

NE= 

— 

1,2-Dimethylbenzene 

NA 

— 

Dimethylnaphthalenes 

NA 

— 

Di-n-butylphthalate 

NA 

— 

Ethylbenzene 

3E-01'’ 

EPA,  1991a 

Fluorene 

NA 

— 

Methylnaphthalene 

NA 

— 

2-Methylnaphthalene 

NA 

— 

Naphthalene 

NA 

— 

N  -N  itrosodiphenylamine 

NA 

— 

Trimethylnaphthalenes 

NA 

— 

“Exposure  to  this  compound  is  not  applicable  through  inhalation  route. 

’’Derived  from  occupational  exposure  limit  (see  Subsection  5.5.3). 

‘^Health  criterion  is  not  available.  Compound  not  evaluated. 

‘’Derived  from  inhalation  reference  concentration  assuming  an  inhalation  rate  of  20 
m  Vday  and  a  body  weight  of  70  kg. 

ACGIH-TLV  =  American  Conference  of  Governmental  Industrial  Hygienists  • 
Time-Weighted  Average 
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was  used  for  volatile  compounds  and  0.50  was  used  for  semivolatile  compounds.  It 
should  be  noted  that  applying  a  gastrointestinal  factor  to  an  oral  RfD  results  in  a  more 
conservative  toxicity  value.  The  chronic  dermal  RfDs  for  the  contaminants  of  concern 
are  presented  in  Table  5-11. 

6.5.4  CANCER  SLOPE  FACTORS 

All  chemicals  in  this  study  that  have  evidence  of  carcinogenicity  in  animals  and/or 
humans  and  are  classified  as  carcinogens  by  EPA  (Groups  A,  B,  or  C)  and/or  the 
International  Agency  for  Research  on  Cancer  (lARC)  (Groups  1,  2A,  or  2B)  are 
considered  in  this  evaluation  to  be  carcinogens  (CIS,  1988;  EPA,  1989a).  The 
carcinogenic  chemicals  addressed  in  this  evaluation  and  their  EPA  and  lARC 
carcinogenicity  classifications  are  presented  in  Table  5-12.  An  explanation  of  the  EPA 
and  LARC  carcinogenicity  classification  systems  is  presented  in  Table  5-13. 

Like  reference  doses,  slope  factors  are  classified  according  to  the  route  of 
administration.  As  previously  noted,  the  carcinogenic  potency  of  a  chemical  depends 
on  its  route  of  entry  into  the  body.  In  some  cases,  a  carcinogen  may  produce  tumors 
only  at  or  near  a  specific  natural  route  of  entry  (e.g.,  nasal  passages),  and  may  not  be 
carcinogenic  through  other  exposure  routes. 

Oral  Route 


Oral  slope  factors  in  units  of  (mg/kg-day)'^  are  available  for  all  the  carcinogens  of 
potential  concern  by  the  oral  route.  The  slope  factors  and  their  source  are  listed  in 
Table  5-14. 

Inhalation  Route 


Inhalation  slope  factors  in  units  of  (mg/kg-day)‘*  are  available  for  all  the  carcinogens 
of  potential  concern  by  the  inhalation  route.  The  slope  factors  and  their  source  are 
listed  in  Table  5-15. 

Dermal  Route 


Although  few  data  are  available  concerning  the  carcinogenic  activity  of  chemicals  that 
are  systemically  absorbed  through  dermal  exposure,  it  is  assumed  that  all  of  the 
chemicals  that  are  carcinogenic  through  the  oral  route  are  potentially  carcinogenic 
through  the  dermal  route.  In  the  absence  of  dermal  slope  factors  for  the  carcinogens, 
a  dermal  slope  factor  was  derived  from  each  chemical,  in  accordance  with  EPA 
guidance,  by  dividing  its  respective  oral  slope  factor  by  an  appropriate  gastrointestinal 
absorption  factor  (EPA,  1989a).  As  a  result,  each  dermal  slope  factor  represents  the 
potency  of  the  absorbed  dermal  dose.  This  is  consistent  with  the  overall  approach  for 
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Table  5-11 


RfDs  for  Noncarcinogenic  Effects* 
(mg/kg-day) 


Chronic  Dermal  RfD 

Inorganic 

Barium 

NA** 

Chromium 

NA 

Lead 

NA 

Silver 

NA 

Organics 

Benzene 

9E-04 

Chloroform 

9E-03 

Dibenzofuran 

NE' 

1 ,2-Dimethylbenzene 

2.5E-02 

Dimethylnaphthalenes 

2E-03 

Di-n-butylphthalate 

5E-02 

Ethylbenzene 

9E-02 

Fluorene 

2E-02 

Methylnaphthalene 

2E-03 

2-Methylnaphthalene 

2E-03 

Naphthalene 

2E-03 

N-Nitrosodiphenylamine 

1.25E-02 

Trimethylnaphthalenes 

2E-03 

“Derived  from  oral  RfD  (see  Subsection  5.5.3). 

‘’Exposure  to  this  compound  is  not  applicable  through  dermal  route. 
'Health  criterion  is  not  available.  Compound  not  evaluated. 
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Table  5-12 

EPA  and  lARC  Categorizations  of  the  Carcinogenic  Pollutants 


Pollutant 

EPA®  Carcinogenicity 
Category 

lARC'*  Carcinogenicity 
Category 

Benzene 

A 

1 

Chloroform 

B2 

2B 

N-N  itrosodiphenylamine 

B2 

3 

“EPA,  1991b. 
‘>IARC,  1987. 
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Table  5-14 


Cancer  Slope  Factors 
(mg/kg-day'‘) 


Oral  Slope  Factor 

Source  or  Basis 

Benzene 

2.90E-02 

EPA,  1991a 

Chloroform 

6.10E-03 

EPA,  1991a 

N-Nitrosodiphenylamine 

4.90E-03 

EPA,  1991a 
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Table  5-15 


Cancer  Slope  Factors 
(mg/kg-day)‘ 


Inhalation  Slope  Factor 

Source  or  Basis 

Benzene 

2.9E-02 

1991a 

Chloroform 

8.1E-02 

1991a 

1 
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calculating  potential  risk  of  dermal  exposure,  in  which  the  chemical  intakes  through 
dermal  contact  are  expressed  as  absorbed  dermal  doses.  The  absorption  factors  for 
volatiles  and  semivolatiles  are  0.9  and  0.5,  respectively.  Dermal  slope  factors  in  units 
of  (mg/kg-day)'^  are  presented  in  Table  5-16  for  the  carcinogens  of  potential  concern 
through  the  dermal  route. 

5.6  RISK  CHARACTRRTZATfON 


The  objective  of  the  risk  characterization  is  to  integrate  the  information  developed  in 
the  exposure  assessment  (Subsection  5.4)  and  the  toxicity  assessment  (Subsection  5.5) 
into  an  evaluation  of  the  potential  health  risks  associated  with  contaminants  at  the 
CRC  site.  This  subsection  presents  an  analysis  of  the  nature  and  degree  of  health  risks 
posed  to  the  hypothetical  future  worker  described  in  Subsection  5.4.  Risk  estimates  are 
derived  for  the  total  contaminant  contribution  through  the  ingestion,  inhalation,  and 
dermal  pathways. 

Human  health  risks  are  discussed  independently  for  potential  carcinogenic  and 
noncarcinogenic  effects  of  pollutants  because  of  the  different  toxicological  endpoints, 
relevant  exposure  durations,  and  methods  employed  in  characterizing  risk.  Excessive 
exposure  to  all  pollutants  can  potentially  produce  noncarcinogenic  health  effects,  while 
the  potential  for  carcinogenic  effects  is  limited  to  exposure  to  certain  substances. 

5.6.1  APPROACHES  TO  EVALUATING  RISK 

5.6.1. 1  Noncarcinogenic  Risk 

Noncarcinogenic  risks  are  evaluated  by  comparing  predicted  pollutant  daily  intakes  to 
RfDs.  This  is  accomplished  by  the  calculation  of  hazard  quotients  and  a  hazard  index. 
A  hazard  quotient  for  a  particular  contaminant  is  the  ratio  between  the  estimated  daily 
intake  through  a  given  exposure  route  and  the  applicable  RfD,  as  illustrated  by  the 
following  equation: 

HQ  =  EDI/RfD 

^^'here: 

HQ  =  Hazard  quotient. 

EDI  =  Estimated  daily  intake  (mg/kg-day). 

RfD  =  Reference  dose  (mg/kg-day). 

The  hazard  quotients  are  summed  to  determine  the  hazard  index  (i.e.,  all  contaminants 
combined). 
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Table  6-16 

Dermal  Cancer  Slope  Factors* 
(mg/kg-day)‘ 


1  Organics 

Dermal  Slope  Factor 

1  Benzene 

3.22E-02 

1  Chloroform 

6.78E-03 

1  N-Nitrosodiphenylamine 

9.80E-03 

•Derived  from  oral  cancer  slope  factor  (see  Subsection  5.5.4). 
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In  the  case  of  chronic  RfDs,  chronic  hazard  indices  and  a  chronic  hazard  quotient  are 
calculated  by  comparing  the  chronic  daily  intakes  based  on  a  yearly  average  dose  to  the 
chronic  RfDs. 


The  methodology  used  to  evaluate  noncarcinogenic  risk,  unlike  the  methodology  used 
in  the  evaluation  of  carcinogenic  risk,  is  not  a  measure  of  and  cannot  be  used  to 
determine  quantitative  risk.  The  hazard  quotient  or  hazard  index  is  not  a 
mathematical  prediction  of  incidence  of  effects  or  severity  of  those  effects  (EPA,  1986). 
If  a  hazard  quotient  or  hazard  index  exceeds  "one"  (>1),  it  simply  indicates  that  there 
might  be  a  potential  for  noncarcinogenic  health  effects  occurring  under  the  defined 
exposure  conditions.  Because  RfDs  incorporate  a  margin  of  uncertainty,  if  the  criterion 
of  one  (1)  is  exceeded,  it  does  not  necessarily  indicate  that  an  adverse  effect  is  likely. 
Conversely,  however,  a  hazard  quotient  or  index  of  less  than  or  equal  to  one  (<1) 
indicates  that  it  is  unlikely  for  even  sensitive  populations  to  experience  adverse 
noncarcinogenic  healtn  effects. 


5.6.1.2  Carcinogenic  Risk 

Carcinogenic  risks,  which  are  expressed  as  a  lifetime  risk  (i.e.,  the  risk  posed  to  an 
individual  over  a  lifetime),  are  calculated  for  carcinogenic  contaminants  using  the 
following  equation: 

Cancer  Risk  =  ADI  x  CSF 


Where: 


Cancer  Risk  = 

ADI 

CSF 


Lifetime  carcinogenic  risk  (expressed  as  a  probability). 
Average  daily  intake  (averaged  over  70  years)  (mg/kg-day). 
Cancer  slope  factor  (mg/kg-day) 


The  average  daily  intake  (average  over  70  years)  represents  a  time-weighted  average 
of  the  chronic  estimated  daily  intakes  for  the  worker. 

5.6.2  SUMMARY  OF  RISK  CALCULATIONS 


5.6.2. 1  Noncarcinogenic  Risk 

The  hazard  index  (sum  of  hazard  quotients  for  individual  compounds)  for  chronic 
ingestion  of  groundwater  is  approximately  4.  Though  the  hazard  index  exceeds  1,  it 
does  not  necessarily  imply  that  adverse  noncarcinogenic  health  effects  will  be 
experie-iced  by  the  hypothetical  worker  population.  Safety  factors  are  employed  in  the 
development  of  RfDs  that  would  allow  for  some  exposure  in  excess  of  the  RfD.  In 
addition,  a  value  of  4  for  a  hazard  index  is  not  greatly  different  from  1.  The  hazard 
quotients  and  hazard  index  are  provided  in  Table  5-17. 
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Table  6-17 

Hazard  Quotients  and  Hazard  Index  for  Hypothetical  Future  Workers 


Groundwater 

Shower 

Shower 

Ingestion 

Inhalation 

Dermal 

Total 

Barium 

9.54E-03 

NA 

NA 

9.54E-03 

Chromium 

2.95E-02 

NA 

NA 

2.95E-02 

Lead 

5.63E-01 

NA 

NA 

5.63E-01 

Silver 

2.27E-03 

NA 

NA 

2.27E-03 

Oreanics 

Benzene 

2.64E-01 

1.50E-02 

2.31E-02 

3.02E-01 

Chloroform 

6.55E-03 

2.24E-03 

4.28E-04 

9.21E-03 

Dibenzofuran 

NA 

NA 

NA 

NA 

1 ,2-Dimethylbenzene 

1.86E-03 

NA 

2.94E-04 

2.15E-03 

Dimethylnaphthalenes 

7.34E-01 

NA 

3.23E-01 

1.06E+00 

Di-n-butylphthalate 

1.27E-04 

NA 

7.61E-05 

2.03E-04 

Ethylbenzene 

1.67E-03 

9.50E-04 

3.82E-04 

3.00E-03 

Fluorene 

2.10E-03 

NA 

1.16E-03 

3.26E-03 

Methylnaphthalene 

4.89E-01 

NA 

2.15E-C1 

7.04E-01 

2-Methylnaphthalene 

4.89E-01 

NA 

2.15E-01 

7.04E-01 

Naphthalene 

5.25E-01 

NA 

2.31E-01 

7,56E-01 

N-Nitrosodiphenylamine 

1.37E-03 

NA 

5.38E-04 

1.91E-03 

Trimethylnaphthalenes 

1.71E-01 

NA 

7.53E-02 

2.47E-01 

Total 

3.29E+00 

l,82E-02 

1.09E+00 

4.39E+00 

NA  =  iN'ot  applicable.  Health  criterion  not  available. 


5.6.2.2  Carcinogenic  Risk 

The  lifetime  carcinogenic  risk  for  the  hypothetical  future  worker  is  lE-05  (one-in-one- 
hundred-thousand).  The  majority  of  the  total  risk  (69%)  is  attributed  to  benzene, 
Approximately  30%  of  the  total  carcinogenic  risk  is  attributed  to  chloroform  exposure. 
The  total  carcinogenic  risk  and  risk  by  compound  are  presented  in  Table  5-18. 

Carcinogenic  risk  may  be  divided  into  ranges  that  represent  different  levels  of  concern 
to  regulatory  officials:  the  de  minimis  risk  range,  the  risk  range  of  regulator}'^  concern, 
and  the  nonacceptable  risk  range.  The  de  minimis  risk  range,  a  value  that  is  equal  to 
or  less  than  lE-06  (one-in-one-million),  represents  a  level  that  is  considered  so  small 
that  it  is  not  of  concern  to  regulatory  officials.  Depending  on  potential  uses  of  the  site, 
the  risk  range  of  concern  is  greater  than  lE-06  but  less  than  lE-04  (40  CFR  300,  1990). 
Media  concentrations  that  result  in  excess  lifetime  cancer  risks  that  exceed  lE-04  (one- 
in-ten-thousand)  are  generally  viewed  by  regulators  as  requiring  some  cleanup  effort. 

Although  the  total  risk  for  the  CRC  site  (lE-05)  exceeds  the  de  minimis  risk  range  (lE- 
06),  it  is  one  order  of  magnitude  below  the  level  generally  recognized  as  requiring 
cleanup  (lE-04). 

5.7  EXPOSURE  ASSESSMENT  •  ASBESTOS 

Several  subjective  factors,  such  as  condition  of  material,  material  friability,  accessibility, 
etc.,  enter  into  algorithm  formula  calculations.  Therefore,  the  Asbestos  Priority  Indices 
provide  relative  rather  than  absolute  ratings  of  exposure  and  hazard  potential. 
However,  the  Asbestos  Priority  Index  System  can  be  a  useful  tool  in  prioritizing  areas 
and  ranking  facilities  for  further  study  and  possible  abatement  actions  if  it  is  used  as 
a  qualitative  exposure  and  hazard  a.ssessment  guide.  Exposure  assessment  requires  the 
survey  personnel  to  assign  a  quantity  to  seven  factors: 

•  Material  friability 

•  Occupant  accessibility 

•  Material  condition 

•  Material  condition 

•  Level  of  activity 

•  Number  of  assigned  occupants 

•  Average  exposure  hours 

•  Percent  asbestos  content 

5.7.1  METHODOLOGY 

Each  area  of  suspect  ACM  within  a  facility  is  inventoried  and  a  prebminary  assessment 
of  conditions  is  made  using  the  .'\sliestos-Containing  Material  blvaluation  and  Priority 
Index  Form  These  forms,  which  were  completed  during  the  field  survey  of  the 
Building  306  and  307  boiler  rooms,  are  included  in  Appendix  B.2.  The  field  inventory 
data  are  cornbini'd  with  the  ;  nalytical  results  to  provide  a  Priority  Index  Number 
Ihinkmg, 
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Table  5-18 


Carcinogenic  Risk  for  Hypothetical  Future  Worker 


Organics 

Groundwater 

Ingestion 

Shower 

Inhalatio 

n 

Shower 

Dermal 

Total 

Benzene 

2.73E-06 

4.66E-06 

2.40E-08 

7.64E-06 

Chloroform 

1.43E-07 

3.23E-06 

9.33E-09 

3.39E-06 

N- 

N  itrosodipheny  lamine 

5.99E-08 

NA 

2.36E-08 

8.35E-8 

Total 

2.93E-06 

7.90E-06 

.J 

2.73E-07 

l.llE-05 

MKdl  iiPT  J-’H  1 1  iW  l.SfiHwg  «.') 


5-35 


na'2s/92 


6.7.2  Priority  Value  Pinking 


The  TRADOC  methodology  utilizes  a  Priority  Action  Guide  with  three  categories  of 
recommended  action.  These  categories  are  defined  in  Table  5-19. 

Table  5-20  presents  a  prioritized  listing,  from  highest  priority  ranking  (priority  index 
code  "C",  which  correlates  with  a  priority  index  number  of  1,000  and  greater),  through 
median  priority  ranking  (priority  index  code  "B",  which  correlates  with  a  priority  index 
number  of  100  or  greater,  but  less  than  1,000),  to  the  lowest  priority  ranking  (priority 
index  code  "A",  which  correlates  with  a  priority  index  number  of  less  than  100),  of  the 
friable  materials  surveyed  in  Buildings  305,  306,  and  307. 
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Table  6-19 

Property  Action  Guide* 


Priority  Index 

Priority  Index  Value  Rankine 

Recomniended  Action  Cateeories 

Less  Than  100 

A 

n 

A  long-term  corrective  measure  can  usually 
be  deferred;  however,  the  building  should  be 
surveyed  each  year  for  evidence  of  change 
in  conditions  (deterioration)  or  occupancy 
level.  Interim  control  measures  should  be 
initiated  as  directed  in  an  O&M  Program. 

100  but  Less  Than  1,000 

B 

Review  management  special  considerations/ 
remarks,  as  necessary,  to  further  analyze 
the  situation  for  justified  action;  defer 
unless  these  considerations  justify  long-term 
control  measures.  Interim  control  measures 
should  be  initiated  as  directed  in  an  O&M 
program. 

1,000  and  Greater 

C 

Army  Asbestos  Deficiency  Abatement 
Project  for  long-term  corrective  measures 
should  be  initiated  as  recommended. 

*From  TRADOC  Chapter 

6. 

NOTE: 

The  asbestos  priority  index  value  produced  by  this  technique  is  designed  for  rating 
areas  containing  ACM  in  a  relative  fashion  oniy  and  should  not  be  interpreted  beyond 
this  purpose. 

The  asbestos  priority  index  value  indicates  the  relative  potential  for  personnel  exposure 
to  airborne  asbestos  fibers. 
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SECTION  6 

APPLICABLE  OR  RELEVANT  AND  APPROPRIATE 
REQUIREMENTS  (ARARs) 


EPA  policy,  as  reflected  in  SARA  and  in  the  NCP,  provides  that  the  development  and 
evaluation  of  remedial  actions  under  CERCLA  must  include  evaluating  alternative  site 
responses  in  relation  to  applicable  or  relevant  and  appropriate  federal  and  state 
environmental  and  public  health  requirements. 

Although  any  remedial  actions  that  may  be  conducted  at  the  Fort  Holabird  CRC  will 
not  be  regulated  under  CERCLA,  it  will  be  used  as  a  guideline. 

ARARs  are  defined  as  follows: 

•  Applicable  requirements  are  those  cleanup  standards,  standards  of  control, 
and  other  substantive  environmental  protection  requirements,  criteria,  or 
limitations  promulgated  under  federal  or  state  law  that  specifically 
address  a  hazardous  substance,  pollutant,  contaminant,  remedial  action, 
location,  or  other  circumstance  at  a  CERCLA  site. 

•  Relevant  and  appropriate  requirements  are  those  cleanup  standards, 
standards  of  control,  and  other  substantive  environmental  protection 
requirements,  criteria,  or  limitations  promulgated  under  federal  or  state 
law  that,  while  not  "applicable"  to  a  hazardous  substance,  pollutant, 
contaminant,  remedial  action,  location,  or  other  circumstance  at  a 
CERCLA  site,  address  problems  or  situations  sufficiently  similar  to  those 
encountered  at  a  CERCLA  site. 

ARARs  may  be  divided  into  the  following  categories: 

•  Chemical-specific  requirement  are  health-  or  risk-based  concentration 
limits  or  ranges  in  various  environmental  media  for  specific  hazardous 
substances,  pollutants,  or  contaminants.  These  limits  may  take  the  form 
of  cleanup  levels  or  discharge  levels. 

•  Location-specific  requirements  are  restrictions  on  activities  that  are  based 
on  the  characteristics  i  f  a  site  or  its  immediate  environment.  An  example 
would  be  restrictions  on  wetlands  development.  The  CRC  is  located  in  a 
developed  urban  area;  therefore,  location-specific  ARARs  are  not 
addressed  in  this  alternatives  assessment. 

•  Action-specific  requirements  are  controls  or  restrictions  on  particular 
types  of  activities  in  related  areas  such  as  hazardous  waste  management 
or  wastewater  treatment.  An  example  would  be  RCRA  incineration 
standards. 
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The  chemical-s{>ecific  and  action-specific  ARARs  for  the  CRC  are  summarized  in  Table 
6-1  and  are  described  in  more  detail  in  Subsections  6.1  and  6.2. 

6.1  CHEMICAL-SPECIFIC  ARARs 

Chemical-specific  requirements  set  health-  or  risk-based  concentration  limits  or 
discharge  lim’tations  in  various  environmental  media  for  specific  hazardous  substances, 
pollutants,  or  contaminants  (52  CFR  32496).  These  requirements  generally  set 
protective  cleanup  levels  for  the  chemicals  of  concern  in  the  designated  media  or 
indicate  a  safe  level  of  discharge  that  may  be  incorporated  in  a  remedial  activity. 

6.1.1  SAFE  DRINKING  WATER  ACT  (SDWA) 

The  Safe  Drinking  Water  Act  (SDWA)  mandates  EPA  to  establish  regulations  to  protect 
human  health  from  contaminants  in  drinking  water.  EPA  has  promulgated  primaiy 
and  secondary  drinking  water  regulations  applicable  to  public  water  systems.  National 
Primary  Drinking  Water  Standards  (NPDWS)  are  established  in  40  CFR  Part  141  and 
include  MCLs.  The  MCLs  are  enforceable  standards  that  take  into  consideration 
human  health  effects,  available  treatment  technologies,  and  costs  of  treatment. 

Table  6-2  lists  the  current  SDWA  MCLs  for  contaminants  detected  in  the  Fort  Holabird 
groundwater  samples.  All  groundwater  samples  taken  contained  concentrations  of 
metals  below  the  applicable  MCL.  Ethylbenzene  was  detected  in  both  samples  from 
monitoring  well  No.  3  at  concentrations  well  below  the  MCL.  No  other  compounds 
detected  at  concentrations  above  the  detection  limits  had  values  above  the  existing 
MCLs,  with  the  exception  of  benzene,  which  was  detected  in  both  samples  (MW03  and 
MW03D)  taken  from  monitoring  well  No  3  at  concentrations  above  the  MCL. 

However,  the  SDWA  MCLs  do  not  currently  apply  to  the  groundwater  at  the  CRC 
because  groundwater  in  the  City  of  Baltimore  and  in  the  immediate  vicinity  is  not  used 
for  drinking  purposes.  The  proximity  of  salt  water  in  the  Baltimore  Harbor  and 
excessive  reliances  on  the  Patapsco  Formation  (the  upper  surficial  aquifer)  in  the  early 
1930  and  1940s  resulted  in  salt  water  intrusion  and  degradation  of  the  resource. 
Residences  and  industries  in  the  Baltimore  area  now  rely  on  municipal  water  that  is 
obtained  from  surface  water  far  north  of  the  city. 

6.1.2  MARYLAND  WATER  POLLUTION  CONTROL  REGULATIONS 

Maryland  water  quality  regulations  resemble  the  national  standards  set  forth  by  EPA 
under  the  SDWA  and  the  CWA.  Maryland  has  adopted  the  MCLs  established  under  the 
SDWA. 
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Table  6-1 

ARARs  for  the  Fort  Holabird  CRC 


Chemical-Specific 

•  Safe  Drinking  Water  Act  (SDWA) 

•  Maryland  Water  Pollution  Control  Regulations 

•  Maryland  LIST  Regulations 

Action-Specific 

•  Clean  Water  Act  (CWA) 

•  Clean  Air  Act  (CAA) 
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Pertinent  SDWA  Standards 


Compound 

MCL 

(/itg/L) 

Regulatory 

Status 

METALS 

Arsenic 

50 

Final 

Barium 

1,000 

Final 

Chromium 

50 

Final 

Lead 

50 

Final 

Silver 

50 

Final 

ORGANICS 

Benzene 

5 

Final 

Ethylbenzene 

700 

Proposed 
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6.1.3  MARYLAND  UST  REGULATIONS 

Under  the  Code  of  Maryland  Regulations,  Title  26,  Subtitle  10,  Chapter  2,  the  State  of 
Maryland  reserves  the  right  to  require  a  corrective  action  plan  for  contaminated  soil 
and  groundwater  caused  by  USTs.  The  state  considers  the  following  factors  in  its 
approval  of  corrective  action  plans: 

•  The  physical  and  chemical  characteristics  of  the  regulated  substance, 
including  its  toxicity,  persistence,  and  potential  for  migration. 

•  The  hydrogeologic  characteristics  of  the  facility  and  the  surrounding  area. 

•  The  proximity,  quality,  and  current  and  future  uses  of  nearby  water  and 
groundwater. 

•  The  potential  effects  of  residual  contamination  on  nearby  surface  water 
and  groundwater. 

•  An  exposure  assessment. 

The  State  of  Maryland,  Department  of  Environment  has  informed  the  Army  that  based 
on  the  results  of  current  and  past  groundwater  samples  from  Fort  Holabird,  no  further 
corrective  action  plans  pertaining  to  the  groundwater  will  be  required. 

6.1.4  EP A  RADON  GUIDELINES 

The  EPA  has  issued  guidelines  setting  the  maximum  acceptable  L  vel  of  radon  in  air  at 
4  pCi/L  This  level  was  determined  to  be  achievable  considering  radon  remediation 
technology  currently  available.  If  radon  levels  in  an  occupied  area  exceed  4  pCi/L,  then 
the  EPA  recommends  that  steps  be  taken  to  reduce  the  radon  concentrations  to  below 
4  pCi/L.  If  the  radon  concentration  is  measured  at  less  than  4  pCi/L,  then  remedial 
action  to  reduce  the  levels  may  not  be  effective  and  is  not  worth  the  expense. 

6.2  ACTION-SPECIFIC  ARARs 

Action-specific  ARARs  are  usually  technology-  or  activity-based  requirements  or 
limitations  on  actions  taken  with  respect  to  hazardous  wastes.  These  requirements  are 
triggered  by  the  particular  remedial  activities  that  are  selected  to  carry  out  an 
alternative.  Since  there  are  usually  several  alternative  actions  for  any  remedial  site, 
various  requirements  may  be  applicable  or  relevant  and  appropriate.  These  action- 
specific  requirements  do  not  in  themselves  determine  the  remedial  alternative;  rather, 
they  indicate  how  a  selected  alternative  must  be  achieved. 

6.2.1  CLEAN  AIR  ACT  (CAA) 

Because  asbestos  was  found  in  building  and  insulation  materials  on-site,  remedial 
activities  must  be  designed  to  comply  with  NESHAP  regulations  in  the  CAA.  All 
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procedures  for  controlling  asbestos  emissions  during  removal  and/or  demolition  (40 
CFR  61.147)  and  during  disposal  must  follow  NESHAP’s  procedures. 

Remedial  technologies  that  could  result  in  air  emissions  must  be  designed  so  that 
emissions  meet  federal  or  state  air  emission  standards. 

6.2.2  CLEAN  WATER  ACT  (CWA) 

The  CWA  appi'es  to  point-source  direct  discharges  into  navigable  waters  and  indirect 
discharges  to  a  Publicly  Owned  Treatment  Works  (POTW).  In  the  case  of  indirect 
discharges  to  a  POTW,  the  POTW  sets  forth  pretreatment  standards.  The  CWA  would 
only  be  applicable  to  the  Fort  Holabird  site  if  a  groundwater  recovery  system  was 
installed. 
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SECTION  7 

DEVELOPMENT  AND  ANALYSIS  OF  ALTERNATIVES 


7.1  INTRODUCTION 

This  section  develops  and  analyzes  remedial  alternatives  that  address  the  groundwater 
contamination,  including  one  "no  action"  alternative,  and  asbestos  that  exist  at  the  Fort 
Holabird  CRC.  Three  groundwater  remedial  alternatives  were  developed  to  provide  an 
appropriate  range  of  options  and  sufficient  information  for  comparison  among 
alternatives.  Two  alternatives,  including  one  "no  action"  alternative,  were  developed 
to  address  asbestos  abatement.  The  alternatives  are  presented  in  Subsections  7.3 
through  7.5  and  are  evaluated  using  criteria  described  in  Subsection  7.2. 

The  alternatives  include: 

•  Groundwater 


Alternative  1  -  No  Action. 

Alternative  2  -  Additional  Groundwater  Monitoring. 

Alternative  3  -  On-Site  Groundwater  Treatment. 

•  Asbestos 

Alternative  1  -  No  Action. 

Alternative  2  -  Asbestos  Abatement. 

7.2  EVALUATION  CRITERIA 

The  following  criteria  were  evaluated  for  each  of  the  developed  alternatives  and 
represent  tne  basis  for  comparing  alternatives: 

•  Compliance  with  ARARs. 

•  Short-term  effectiveness. 

•  Long-term  effectiveness  and  permanence. 

•  Overall  protection  of  human  health  and  the  environment. 

•  Reduction  of  toxicity,  mobility,  and  volume  of  contaminants. 

•  lmplement.ability. 

•  Cost. 

7.2.1  COMPLIANCE  WITH  ARARs 

This  criterion  is  used  to  determine  how  each  alternative  complies  with  applicaLie  and 
relevant  regulations  (Section  6)  and  relative  risks  developed  in  Section  5.  The 
chemical-,  location-,  and  action-specific  requirements  are  discussed  along  with  any  other 
appropriate  criteria,  advisories,  and  guidance  as  they  apply  to  each  alternative. 
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7.2.2  SHORT-TERM  EFFECTTV'ENESS 


This  evaluation  criterion  involves  consideration  of  the  short-term  effectiveness  of  the 
alternative  during  construction  and  implementation.  The  evaluation  focuses  on 
protection  of  the  community  and  the  on-site  personnel  during  implementation  of 
remedial  meeisures  and  potential  environmental  impacts. 

7.2.3  LONG-TERM  EFFECTIVENESS  AND  PERMANENCE 

This  evaluation  criterion  involves  consideration  of  the  long-term  effectiveness  and 
performance  of  the  al*^«rnative  once  it  has  been  implemented.  The  evaluation  focuses 
on  the  presence  of  receptors,  the  magnitude  of  the  remaining  risk  from  untreated  waste 
or  treatment  residues,  and  the  adequacy  and  reliability  of  controls  that  are  used  to 
manage  treatment  residuals  or  untreated  waste. 

7.2.4  OVERALL  PROTECTION  OF  HUMAN  HEALTH  AND  THE 
ENVIRONMENT 

This  evaluation  criterion  involves  consideration  of  the  overall  protection  of  human 
health  and  the  environment.  The  overall  assessment  of  protection  draws  on  the 
assessments  conducted  for  other  evaluation  criteria,  especially  long-term  effectiveness 
and  permanence,  short-term  effectiveness,  and  compliance  with  ARARs. 

7.2.5  REDUCTION  OF  TOXICITY,  MOBILITY,  AND  VOLUME  OF 
CONTAMINANTS 

Consideration  of  this  evaluation  criterion  is  a  result  of  recent  statutory  preference  for 
selecting  remedial  actions  that  permanently  and  significantly  reduce  the  toxicity, 
mobility,  and  volume  of  the  contaminants  and  associated  media. 

The  following  factors  are  considered  in  this  evaluation: 

•  The  treatment  process  and  materials. 

•  The  amount  of  hazardous  materials. 

•  The  degree  of  reduction  in  toxicity,  mobility,  or  volume. 

•  The  degree  of  which  treatment  will  be  irreversible. 

•  The  type  and  quantity  of  materials  that  remain  after  remediation. 

7.2.6  IMPLEMENTABILITY 

This  criterion  establishes  the  technical  and  administrative  feasibility  of  implementing 
an  alternative.  Technical  aspects  evaluated  for  each  alternative  include:  construction 
and  operation  activities;  reliability  of  the  technologies  involved;  ease  of  undertaking 
additional  remedial  action;  and  monitoring  after  completion  of  activities. 
Administrative  concerns  include  establishing  contact  with  appropriate  agencies  to 
implement  remedial  actions  (e.g.,  obtaining  permits  for  construction  and  operation  of 
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a  treatment  unit).  The  availability  of  materials  and  equipment  needed  is  another  factor 
that  must  be  considered  when  evaluating  the  implementability  of  an  alternative. 

7.2.7  COST 

A  remedial  program  must  be  implemented  and  operated  in  a  cost-effective  manne’’  and 
must  mitigate  the  environmental  and  human  health  concerns  at  the  site.  In  considering 
the  cost-effectiveness  of  the  various  alternatives,  the  following  categories  are  evaluated: 

•  Capital  Costs  -  These  costs  include  expenditures  for  equipment,  labor, 
and  materials  necessary  to  install  remedial  actions.  Indirect  costs  may  be 
incurred  for  engineering,  financial,  or  other  services  not  directly  involved 
with  installation  of  remedial  alternatives,  but  necessary  for  completion  of 
this  activity. 

•  Operating  and  Maintenance  Costs  -  These  costs  include  post-construction 
expenditures  incurred  to  ensure  effective  implementation  of  the 
alternative.  Such  costs  may  include,  but  are  not  limited  to,  operating 
labor,  maintenance  materials  and  labor,  rental  equipment,  disposal  of 
residues,  and  administrative,  insurance,  and  licensing  costs. 

7.3  EVALUATION  OF  GROUNDWATER  ALTERNATIVE  1;  NO  ACTION 

7.3.1  DESCRIPTION 

The  no  action  alternative  provides  a  basis  for  comparing  existing  site  conditions  with 
those  resulting  from  implementation  of  the  other  proposed  alternatives.  Under  the  no 
action  alternative,  no  additional  measures  would  be  used  to  remediate  contamination 
at  the  site.  Access  to  the  site  would  be  prohibited  only  by  the  existing  site  fence. 
Therefore,  public  access  would  be  only  passively  restricted. 

Implementing  no  remedial  activities  at  the  site  allows  the  existing  groundwater 
contamination  to  remain  in  place.  Since  the  probable  source  of  the  contamination  has 
already  been  removed,  increases  in  the  level  of  contamination  at  the  site  are  unlikely. 
Although  the  potential  for  exposure  to  contaminants  is  not  reduced,  the  risk  created  by 
the  current  level  of  contaminants  is  considered  to  be  sufficiently  low  to  make  no  action 
a  viable  alternative. 

7.3.2  COMPLIANCE  WITH  ARARs 

The  no  action  alternative  would  comply  with  ARARs.  Drinking  water  standards  apply 
to  groundwater  that  is  or  may  be  used  as  a  drinking  water  source.  Based  on  the  fact 
that  the  groundwater  is  not  currently  used  as  a  drinking  water  source  and  the  fact  that 
its  brackish  nature  would  preclude  future  use,  drinking  water  standards  do  not  apply 
to  the  site  groundwater.  Furthermore,  the  risk  assessment  (Section  5)  indies ces  that 
there  is  acceptable  risk  involved  with  the  contamination  under  any  viable,  complete 
pathway  that  may  be  encountered,  as  related  to  futur^  industrial  use.  In  addition,  the 
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State  of  Maryland,  Department  of  Environment  has  informed  the  Army  that  no  further 
corrective  action  plans  pertaining  to  the  groundwater  at  Fort  Holabird  are  required. 

7.3.3  SHORT-TERM  EFFECTIVENESS 

Implementation  of  the  "no  action"  alternative  will  cause  no  additional  groundwater 
impact.  The  only  impact  is  that  which  is  already  posed  by  the  existing  contamination. 

7.3.4  LONG-TERM  EFFECTIVENESS  AND  PERMANENCE 

Implementation  of  this  alterative  will  cause  no  additional  environmental  impact.  Since 
the  probable  source  of  the  groundwater  contamination  has  been  removed,  increases  in 
the  level  of  contamination  at  the  site  are  unlikely.  In  the  long-term,  biodegradation 
and/or  natural  attenuation  will  probably  reduce  the  level  of  contamination  even  further. 

7.3.5  OVERALL  PROTECTION  OF  HUMAN  HEALTH  AND  THE 
ENVIRONMENT 

The  risks  to  the  community  and  site  personnel  are  not  mitigated  in  this  alternative; 
however,  due  to  the  low  risk  nature  of  the  contamination,  the  alternative  is  believed  to 
be  sufficiently  protective  of  human  health  and  the  environment. 

7.3.6  REDUCTION  OF  TOXICITY,  MOBILITY,  AND  VOLUME  OF 
CONTAMINANTS 

In  this  alternative,  there  is  no  active  treatment  process  for  the  contamination.  As  a 
result,  groundwater  contaminants  will  be  destroyed  by  only  passive,  natural  processes. 

7.3.7  IMPLEMENTABHJTY 

The  no  action  alternative  requires  no  implementation. 

7.3.8  COST 

There  are  no  capital  or  operating  and  maintenance  costs  associated  with  the  no  action 
alternative. 

7.4  EVALUATION  OF  GROUNDWATER  ALTERNATIVE  2;  ADDITIONAL 
GROUNDWATER  MONITORING 

7.4.1  DESCRIPTION 

This  alternative  provides  for  further  investigation  of  the  nature  and  extent  of  the 
groundwater  contamination.  One  or  more  additional  wells  would  be  installed  in  the 
area  of  monitoring  well  No.  3.  Sampling  of  the  new  well(s)  would  be  conducted  as 
outlined  in  Subsection  2.2.  The  need  for  further  monitoring  or  remedial  actions  would 
be  based  on  the  results  of  the  groundwater  sampling. 
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7.4.2  COMPLIANCE  WITH  ARARs 

This  alternative  would  comply  with  ARARs.  Drinking  water  standards  apply  to 
groundwater  that  is  or  may  in  the  future  be  used  as  a  drinking  water  source.  Based 
on  the  fact  that  the  groundwater  is  not  currently  used  and  its  brackish  nature  would 
probably  preclude  future  use,  drinking  water  standards  do  not  apply  to  the  site 
groundwater.  The  risk  assessment  (Section  5)  indicates  that  there  is  acceptable  risk 
involved  with  the  contamination,  even  if  the  groundwater  were  to  be  used  as  a  drinking 
water  source  for  a  future  indust^'ial  work  force. 

7.4.3  SHORT-TERM  EFFECTIVENESS 

Implementation  of  this  alternative  will  cause  no  additional  environmental  impact  on  the 
groundwater  at  the  site. 

7.4.4  LONG-TERM  EFFECTIVENESS  AND  PERMANENCE 

Implementation  of  this  alternative  will  cause  no  additional  environmental  impact.  The 
characterization  of  volume  and  extent  provided  by  this  alternative  could  provide  a  basis 
for  a  future  remedial  action  with  long-term  effectiveness  and  permanence. 

7.4.5  OVERALL  PROTECTION  OF  HUMAN  HEALTH  AND  THE 
ENVIRONMENT 

The  risks  to  the  community  and  site  personnel  posed  by  groundwater  contamination 
are  not  mitigated  in  this  alternative.  Due  to  the  low  risk  nature  of  the  contamination, 
the  alternative  is  believed  to  be  sufficiently  protective  of  human  health  and  the 
environment. 

7.4.6  REDUCTION  OF  TOXICITY,  MOBILITY,  AND  VOLUME  OF 
CONTAMINANTS 

In  this  alternative,  there  is  no  active  treatment  process  for  the  contamination.  The 
characterization  of  volume  and  extent  provided  by  this  alternative  could  provide  a  basis 
for  a  future  remedial  action  that  would  reduce  the  toxicity,  mobility,  and  volume  of  the 
contaminants. 

7.4.7  IMPLEMENTABILITY 

This  alternative  can  be  readily  implemented  using  existing  well  construction  techniques. 

7.4.8  COST 

The  cost  to  implement  this  alternative  is  dependent  upon  the  number  of  additional 
wells  to  be  installed.  The  cost  is  expected  to  be  relatively  low  compared  to 
implementation  of  a  remediation  program. 


MK01\RPT:228 1 1 106\1568wg.a7 


7-5 


03/25/92 


KMMOra 


KammKoojLimn 


7.5  EVALUATION  OF  GROUNDWATER  ALTERNATIVE  3;  ON-SITE 
TREATMENT  OF  GROUNDWATER 

7.5.1  DESCRIPTION 

Air  stripping  is  a  technology  used  to  remediate  groundwater  contaminated  with  organic 
compounds.  Air  stripping  involves  feeding  the  contaminated  groundwater  to  the  top 
of  a  packing  media  while  stripping  air  from  the  atmosphere  is  fed  to  the  bottom  of  the 
packing  media.  As  air  passes  through  the  packing  media  and  contacts  the  groundwater, 
it  strips  the  contaminants  from  the  aqueous  phase.  The  treated  groundwater  can  be 
discharged  to  the  sanitary  sewer  or  surface  water.  The  contaminated  air  is  vented  to 
the  atmosphere  with  or  without  air  emissions  control  depending  on  the  location  and  the 
amount  of  stripped  contaminants. 

7.5J8  COMPLIANCE  WITH  ARARs 

Implementation  of  an  air  stripping  treatment  program  would  comply  with  ARARs.  The 
concentration  of  contaminants  in  the  oundwater  could  be  reduced  to  levels  below  the 
applicable  MCLs. 

7.5.3  SHORT-TERM  EFFECTIVENESS 

The  emission  of  contaminated  air  into  the  atmosphere  during  air  stripper  operation 
could  pose  a  short-term  risk  to  the  surrounding  community.  Air  emission  controls 
would  reduce  or  eliminate  this  risk. 

7.5.4  LONG-TERM  EFFECTIVENESS  AND  PERMANENCE 

Implementation  of  the  air  stripping  alternative  will  greatly  reduce  or  eliminate  the 
potential  long-term  risks  associated  with  the  groundwater  contamination.  Since  the 
source  of  this  contamination  has  been  removed,  this  treatment  will  provide  a 
permanent  solution  to  the  contamination.  The  time  frame  necessary  to  implement  this 
remediation  is  unknown  without  further  definition  of  subsurface  conditions  at  the  site. 

7.5.5  OVERALL  PROTECTION  OF  HUMAN  HEALTH  AND  THE 
ENVIRONMENT 

The  risks  to  human  health  and  the  environment  will  be  reduced  or  eliminated  with  the 
implementation  of  this  alternative. 

7.5.6  REDUCTION  OF  TOXICITY,  MOBILITY,  AND  VOLUME  OF 
CONTAMINANTS 

This  alternative  will  reduce  or  eliminate  the  toxicity,  mobility,  and  volume  of  the 
contaminants  present  in  the  groundwater. 
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7.6.7  IMPLEMENTABIUTY 


This  alternative  can  be  readily  implemented  using  existing,  widely  available  air 
stripping  technology. 

7.5.8  COST 

The  cost  of  implementing  an  air  stripping  alternative  is  dependent  on  the  amount  of 
groundwater  that  would  be  treated.  Since  the  amount  of  grouxidwater  that  would 
require  pumping  is  unknown,  formulation  of  an  accurate  cost  to  implement  this 
alternative  is  not  feasible.  In  addition,  requirements  for  air  pollution  control  equipment 
could  significantly  impact  the  cost  of  this  alternative. 

7.6  EVALUATION  OF  ASBESTOS  ALTERNATIVE  1:  NO  ACTION 

7.6.1  DESCRIPTION 

The  no  action  alternative  provides  a  basis  for  comparing  existing  site  conditions  with 
those  resulting  from  implementation  of  the  other  proposed  alternatives.  Under  the  no 
action  alternative,  no  additional  measures  will  be  used  to  remediate  asbestos  at  the  site. 
ACM  would  remain  at  the  site  in  its  present  condition. 

7.6.2  COMPLIANCE  WITH  ARARs 

The  no  action  alternative  will  not  comply  with  ARARs.  Under  NESHAP,  friable  ACM 
must  be  removed  from  a  building  prior  to  demolition.  Due  to  the  state  of  disrepair  of 
Buildings  306  and  307,  demolition  is  seen  as  likely.  At  that  time,  removal  of  friable 
ACM  located  in  Buildings  306  and  307  boiler  rooms  and  removal  of  transite  panels  in 
Buildings  306  and  307  would  be  required. 

7.6.3  SHORT-TERM  EFFECTIVENESS 

Implementation  of  this  alternative  will  cause  no  additional  environmental  impact.  The 
only  impact  is  that  which  is  already  posed  by  the  existing  ACM. 

7.6.4  LONG-TERM  EFFECTIVENESS  AND  PERMANENCE 

Implementation  of  this  alternative  will  cause  no  additional  environmental  impact. 
Deterioration  of  ACM  over  time  will  likely  increase  the  risks  associated  writh  personnel 
exposure  and  airborne  emissions  to  the  environment. 

7.6.5  OVERALL  PROTECTION  OF  HUMAN  HEALTH  AND  THE 
ENVIRONMENT 

The  risks  to  the  community  and  to  site  personnel  are  not  mitigated  in  this  alternative. 
Exposure  to  airborne  asbestos  emissions  could  result  due  to  the  present  condition  and 
further  deterioration  of  ACM  over  time. 
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7.6.6  REDUCTION  OP  TOXTCITY,  MOBIUTY,  AND  VOLUME  OF 
CONTAMINANTS 

In  this  alternative,  there  is  no  asbestos  remediation  and  therefore  no  reduction  of 
toxicity,  mobility,  or  volume  of  ACM  on-site. 

7.6.7  IMPLEMENTABIUTY 

The  no  action  alternative  requires  no  implementation. 

7.6.8  COST 

There  are  no  capital  or  operating  and  maintenance  costs  associated  with  the  no  action 
alternative. 

7.7  EVALUATION  OF  ASBESTOS  ALTERNATIVE  2;  REMEDIAL  ACTION  • 

ABATEMENT  OPTIONS 

7.7.1  DESCRIPTION 

"Abatement"  refers  to  any  action  that  tends  to  reduce  or  diminish.  In  the  area  of 
remedial  action  for  ACM,  current  state-of-the-art  methods  for  the  reduction  of  airborne 
asbestos  fibers  consist  of  the  following  three  options: 

•  Encapsulation:  Coating  the  exterior  surface  of  ACM  with  a  compound 
("encapsulant")  for  the  purpose  of  locking  down  any  fibers  that  would 
otherwise  become  airborne. 

•  Enclosure:  The  construction  of  airtight  barriers  in  order  to  isolate  ACM 
from  the  rest  of  the  building  interior. 

•  Removal:  The  removal  of  ACM  and  replacement  with  nonasbestos 
materials.  This  is  usually  accomplished  by  isolating  the  entire  removal 
area  to  perform  "gross  removal"  or,  for  jobs  of  a  small  scale,  isolation  of 
the  ACM  in  specially  designed  plastic  bags  for  "glovebag  removal". 

Ultimately,  removal  is  the  only  final  solution  for  asbestos  hazards  because  the  ACM 
continue  to  remain  in  place  under  the  options  of  encapsulation  and  enclosure. 

7.7.2  COMPLIANCE  WITH  ARARs 

Asbestos  removal  to  disposal  would  be  performed  in  compliance  with  the  latest 
NESHAP  asbestos  regulations.  Under  NESHAP,  friable  ACM  located  in  the  boiler 
rooms  in  Buildings  306  and  307  and  transite  panels  (also  in  Buildings  306  and  307) 
must  be  removed  from  the  buildings  prior  to  demolition. 
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The  friable  ACM  in  Buildings  306  and  307  boiler  rooms  should  be  removed  prior  to  the 
buildings’  reuse  or  reoccupation  due  to  the  ACM’s  extremely  damaged  condition, 
friability,  and  accessibility.  Otherwise,  the  ACM  should  be  removed  prior  to  the 
buildings’  demolition.  This  action  is  consistent  with  current  Army  guidance  concerning 
ACM. 

The  non-friable  ACM  in  Buildings  305,  306,  and  307  should  be  identified  on  records 
maintained  at  the  facility  as  a  long-term  corrective  measure,  which  will  alert  any 
maintenance  personnel  to  the  potential  risks  of  disturbing  the  non-friable  ACM. 

7.7.3  SHORT-TERM  EFFECTIVENESS 

Emission  of  ACM  fibers  into  the  atmosphere  during  asbestos  removal  could  pose  a  risk 
to  the  surrounding  community.  Using  the  state-of-the-art  abestos  removal  procedure, 
which  is  in  compliance  with  all  the  latest  federal,  state,  and  local  asbestos  regulations, 
would  reduce  or  eliminate  this  risk. 

7.7.4  LONG-TERM  EFFECTIVENESS  AND  PERMANENCE 

This  technology  will,  in  the  long  term,  eliminate  the  hazards  of  human  exposure  to 
ACM  and  eliminate  emission  of  absbestos  fibers  to  the  environment. 

7.7.6  OVERALL  PROTECTION  OF  HUMAN  HEALTH  AND  THE 
ENVIRONMENT 

The  risks  to  human  health  and  the  environment  will  be  greatly  reduced  or  eliminated 
with  the  implementation  of  this  alternative. 

7.7.6  REDUCTION  OF  TOXICITY,  MOBILITY,  AND  VOLUME  OF 
CONTAMINANTS 

Asbestos  removal  will  eliminate  the  toxicity,  mobility,  and  volume  of  asbestos  that  is 
present  in  the  buildings. 

7.7.7  IMPLEMENTABHITY 

Asbestos  abatement  is  a  proven  technology  that  can  be  readily  implemented. 

7.7.8  COST 

The  cost  of  asbestos  abatement  is  highly  dependent  on  the  amount  of  ACM  present,  the 
abatement  method  selected,  and  the  physical  condition  of  the  ACM.  Since  these  factors 
were  not  included  in  the  scope  of  this  asbestos  characterization,  the  cost  of  asbestos 
abatement  cannot  be  accurately  determined. 
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SECTION  8 

EVALUATION  OF  ALTERNATIVES 


8.1  COMPARISON  OF  ALTERNATIVES 

In  the  following  analysis,  the  groundwater  alternatives  are  evaluated  in  relation  to  one 
another  for  each  evaluation  criteria.  The  purpose  of  this  analysis  is  to  identify  the 
relative  advantages  and  disadvantages  of  each  alternative.  These  remedial  alternatives 
are: 


•  Groundwater 


Alternative  1:  No  Action. 

Alternative  2:  Additional  Groundwater  Monitoring. 
Alternative  3:  On-Site  Treatment  of  Groundwater. 

•  Asbestos 

Alternative  1:  No  Action. 

Alternative  2:  Remedial  Action  -  Abatement  Options. 

8.1.1  COMPLIANCE  WITH  ARARs 
Groundwater 


Alternatives  1  and  2  would  comply  with  ARARs  since  drinking  water  standards  are  not 
applicable  to  the  site  groundwater.  Alternative  3  would  comply  with  ARARs  even  if 
drinking  water  standards  were  applied.  The  risk  assessment  (Section  5)  showed  very 
little  risk  involved  with  the  current  groundwater  contamination.  The  State  of 
Maryland,  Department  of  Environment  has  informed  the  Army  that  no  corrective  action 
plan  is  required  pertaining  to  the  groundwater  at  Fort  Holabird. 

Asbestos 


Alternative  1  would  not  comply  with  ARARs  since  there  is  no  treatment  of  exposed, 
friable  ACM  as  required  under  NESHAP.  Alternative  2  would  comply  with  .^lARs, 
provided  abatement  is  performed  according  the  NESHAP  regulations. 

8.1.2  SHORT-TERM  EFFECTIVENESS 

Groundwater 

Alternatives  1  and  2  will  cause  no  additional  environmental  impact.  The  emission  of 
contaminated  air  to  the  atmosphere  during  air  stripping  operation  is  a  short-term  risk 
associated  with  Alternative  3. 
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Asbestos 

Alternative  1  will  cause  no  additional  environmental  impact.  The  possible  emission  of 
asbestos  into  the  air  during  removal  is  a  short-term  risk  associated  with  Alternative  2. 

8.1.3  LONG-TERM  EFFECTIVENESS  AND  PERMANENCE 
Groundwater 

Implementation  of  Alternatives  1  and  2  will  cause  no  additional  environmental  impact. 
Alternative  3  will  provide  a  high  degree  of  long-term  effectiveness  and  permanence. 

Asbestos 

Implementation  of  Alternative  1  will  cause  no  additional  environmental  impact. 
Alternative  2  will  provide  a  high  degree  of  long-term  effectiveness  and  permanence. 

8.1.4  OVERALL  PROTECTION  OF  HUMAN  HEALTH  AND  THE 
ENVIRONMENT 

Groundwater 

Due  to  the  low  risk  nature  of  the  groundwater  contamination,  all  three  alternatives  are 
believed  to  be  sufficiently  protective  of  human  health  and  the  environment. 

Asbestos 

The  risks  to  site  personnel  and  the  community  are  not  mitigated  under  Alternative  1. 
Alternative  2  greatly  reduces  the  risk  of  airborne  asbestos  exposure  of  site  personnel 
and  airborne  asbestos  emissions  to  the  environment. 

8.1.6  REDUCTION  OF  TOXICITY,  MOBILITY,  AND  VOLUME  OF 
CONTAMINANTS 

Groundwater 

In  Alternatives  1  and  2  there  is  no  active  treatment  process  for  the  contamination. 
Alternative  3  provides  for  reduction  of  the  toxicity,  mobility,  and  volume  of 
contaminants. 

Asbestos 

Alternative  1  provides  no  reduction  of  the  toxicity,  mobility,  and  volume  of 
contaminants.  The  removal  option  of  Alternative  2  will  greatly  reduce  the  toxicity, 
mobility,  and  volume  of  contaminants.  The  encapsulation  and  enclosure  options  of 
Alternative  2  will  not  reduce  the  toxicity  or  volume  of  the  asbestos;  however,  the 
mobility  will  be  controlled. 
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Groundwater 

All  three  alternatives  can  be  readily  implemented. 

Asbestos 


Both  alternatives  can  be  readily  implemented. 

8.1.7  COST 
Groundwater 

There  are  no  costs  associated  with  Alternative  1.  Alternative  3  is  expected  to  have 
relatively  high  cost  and  is  dependent  on  the  amount  of  groundwater  to  be  treated.  The 
cost  of  Alternative  2  is  dependent  on  the  number  of  wells  installed  and  should  be  low 
relative  to  Alternative  3. 

Asbestos 


There  are  no  costs  associated  with  Alternative  1.  The  costs  to  implement  Alternative 
2  cannot  be  determined  based  on  the  information  collected  under  the  scope  of  this 
report. 

8.2  RECOMMENDATION 
8.2.1  GROUNDWATER 

The  recommended  alternative  is  Alternative  1:  No  Action.  This  alternative  was  chosen 
for  the  following  reasons: 

•  The  groundwater  in  the  vicinity  of  the  CRC  is  not  used.  Future  use  of  the 
Patapsco  Formation  is  considered  unlikely  because  other  more  reliable 
water  sources  are  available  (municipal  water  and  the  Patuxent 
Formation).  Presumably,  if  the  Patapsco  Formation  is  pumped  to  any 
appreciable  extent,  the  salt  water  plume  will  recontaminate  the  aquifer, 
rendering  it  unusable.  For  these  reasons,  future  use  and  subsequent 
exposure  to  groundwater  from  the  Patapsco  Formation  is  considered 
unlikely. 

•  The  risk  assessment  (Section  5)  showed  a  maximum  lifetime  carcinogenic 
risk  of  lE-05  for  industrial  exposure  pathways,  although  this  use  is  not 
expected.  This  is  well  below  the  level  generally  recognized  as  requiring 
cleanup. 
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•  The  source  of  the  contamination  has  been  removed  making  further 
contamination  at  the  groundwater  unlikely.  Based  on  the  lack  of 
contamination  in  wells  close  to  MW03,  it  is  likely  the  contamination  is 
localized  to  the  area  surrounding  MW03. 

•  The  State  of  Maryland,  Department  of  the  Environment  has  informed  the 
Army  that  based  on  the  sampling  results,  no  further  corrective  action 
pertaining  to  the  groundwater  is  required. 

8.2.2  ASBESTOS 

The  recommended  asbestos  alternative  is  Alternative  2:  Asbestos  Removal.  Friable 
asbestos  in  Buildings  306  and  307  boiler  rooms  should  be  removed  prior  to  the 
buildings’  reuse,  reoccupation,  or  demolition.  The  non-friable  asbestos  in  Buildings  305, 
306,  and  307  should  be  removed  prior  to  demolition,  and  records  should  be  maintained 
at  the  facility  to  alert  any  maintenance  personnel  to  the  potential  risks  of  disturbing 
the  non-friable  ACM. 
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PROJECT:  pcB  Analysis 

Bldg.  305 
Fopt-'Holobird.  -  MD 


DESCRIPTION: 


Each  sample  of  insulating  fluid  submitted  for  evaluation  of 
contamination  by  Polychlorinated  Biphenyls  (PCBs)  was  tested  using 
analytical  procedures  including  a  microprocessor  based  gas 
chromatograph.  The  values  produced  are  in  parts  per  million  (ppm)  and 
are  computed  by  weight  based  upon  the  appropriate  Aroclor  or  a  peak  b:{ 
peak  analysis  as  a  reference. 

A  control  number,  the  Analysis  Number,  has  been  arbitrarily 
assigned  to  each  sample.  This  number  is  cross  referenced  for 
convenience  and  must  be  used  if  referring  to  the  testing 
docximentation. 

CHEMICAL  EVALUATION) 

The  results  of  the  samples  submitted  for  PCB  contamination 
analysis  are  as  follows: 


ANALYSIS  # 
A45484 


SAMPLE  # 


DEVICE  DESIGNATION 


PCB  IN  PPM 
30 


V. 
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Municipal  reguiaiiona. 

Tne  report  it  aaeuraie  and  true  to  the  beet  of  our  knowtedpa 


- - - » making  phyaiOH  datarmlna 

tiont  to  aeeurtie  and  beam  leeent  and  weet  trapaabWly  to 
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the  lawe  tor  the  praeitoe  of  Pralaaaional  Engineering. 
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APPENDIX  B 
FIELD  LOGBOOK 


lill»lMtPT;S281 1 10«MS66«g^ 


0a/SM2 


APPENDIX  B.1 


FIELD  LOGBOOK 

(SOIL  AND  GROUNDWATER  SURVEY) 
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APPENDIX 

FIELD  LOGBOOK 
(ASBESTOS  SURVEY) 


ASBESTOS  SURVEY  DATA 
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HO  RCSTHICTION . 1.0 
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NOTE  NO. 
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ASBESTOS  SURVEY  DATA  (CONTINUED) 


NOTES/REMARKS/COMMENTS/OETAILS/OTHER  materials.  OUANITITY,  ETC. 
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NOTE  NO. 

INSUL  O.D..  IN. 
INSUL  THKNS.  IN 
PIPE  O.O..  IN 
QUANTITY.  LF 


ADDITIONAL  PIPE  INFORMATION  FOR  DESIGN 


NOTE  NO. 

INSUL  O.D.,  IN. 
INSUL  THKNS.  IN 


Building  305 


Extinguisher  Location 
Alarm  Location 
Blocked  Door 


ASBESTOS  SURVEY  DATA 


CLIENT: 


LOCATION:  fT-  HocABtPp  MQ 

BLDG  DESCRIPTION:  _ 

BLOG  MANAGER:  _ 

TYPE  OCCUPANCY: 

SURVEY 


WESTON-ATC  PROJECT  NO. 


BLOG  NAME: 
NO.  aOORS:  _ 


BLDG  NO.:  30^ 


TELEPHONE 


USING  AGENCY: 
SYMBOL: 


ADULTS  (GO/T/PUBUC) 
TECHNICIANS:  /  A  ^ _ 


CHILDREN:  (SCHOOL/INFANTS/TODDI 
_  SURVEY  DATE: 
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TAS-SO 


KSTON-ATC.  In*. 


ASBESTOS  SURVEY  DATA  (CONTINUED) 


NCTE  NO. 


NOTES/REMARKS/COMMENTS/DETAILS/OTHER  MATERIALS.  OUANIT1TY.  ETC. 
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(SffCfcrY  Tt^Ati6.  \^AU.^  4- 


a  12/57  r^L.~pL& 


Bu^.  T^fZ  FAFBIZ.  F'L0OFi^(^T 


i^>cf.  s\Difu6)  /bocA-f^  B>a7WB^  /^cuAj. 


5iic?iA/t^  anO  iNm'Cj.  _  iju^r 


-  X^SocaT^o/^  , 


pAifJT^  Ol^f^6ie^  .  /4/ig  C^L  lAA5>0CA7^0tJ 


fmiSli 


wa 


/ttcffuP  Jnsuoath^  aI 
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f 

ADDITIONAL  PIPE  INFORMATION  FOR  DESIGN 


NOTE  NO. 

INSUL  O.O..  IN. 
INSUL  THKNS.  IN 
PIPE  O.D..  IN 
QUANTITY.  LF 


NOTE  NO. 

INSUL  O.O..  IN. 
INSUL  THKNS.  IN 
PIPE  C  O..  IN 
Q!j.\Ni)rr.  If 


ASBESTOS-CONTAINING  MATERIAL 
EVALUATION  AND  PRIORITY  INDEX 


CLIENT  /-//■  r-^  A 


mOJECT  NO. 


'7-  / 


FACILITY  r  ^ 


/  u  v  /'• 


AREA  t  O  ^ 


^  BUILMMC  '<30(^  _ _ 

EVALUATOR  Cic'-  /  A  -  -  DATE 


OCCUPANCY  /  _  /  -  -  ^XCCV  7  I~L  Af^Jv 

-  f'/  ■ 


X- 


HOVRS/UK 


1.  Kattrlal  rrUblllty:  High  -  J:  Hadluii  -  2;  Lov  -  I 

2.  Oecupanc  Accaaalblllcy :  High  ••  3;  Hadlua  ••  2;  Low  -  I 

S.  Material  Condition;  Good  -  1;  Poor  •  2 

4.  Level  of  Activity:  High  -  3;  Modlua  -  2;  Low  -  1 

5.  Asbestos  Fiber  Content  •  _ %:  1-9%  “  1;  10*39%  ••  2;  40-100% 

6.  Calculation 

Probability  Nuober  of  Occupancy 

Factor  *  Occupants  *  Duration  *  Wk 


-  3 


3 


Priority  Index 
Nuabar 


1 


□  -  □ 


7.  Utility  Maintenance  Prequeney  A- A/ 'o 


6.  Life  Cycle  Projection  for  Structure  _  Cv/v  A , 


9.  Renovation  Schedule  ^  f'A '  ' 


10.  Public  Utilization  of  Structure  AJ  C  'jC 


11.  Other  Unique  Cliaractcrieclcs 


12.  Ressrks 
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PREPARED  BY _ Afifc/ _  nPPT  P<^<4/  D 


TASK  NO.. 


MATH  CHECK  BY_ 
METHOD  REV.  BY 
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DEPT. 


DATE. 

DATE. 


4  -Z^^l 

APPROVED  BY 

DFPT  nATF 

ASBESTOS  SURVEY  DATA 


CUENT:  U^TM-y^A _  WESTON-ATC  PROJECT  NO.  ^ 

LOCA-nONT^.  ffOLAB/fiO  Mg.  BLOG  NAME:  _  BLDG 

BLOG  DESCRIPTION: _  '  NO.  aOORS:  /  USING  AGENCY: _ 

BLDG  MANAGER:  _  TELEPHONE  _  SYMBOU _ 

TYPE  OCCUPANCY:  ADULTS  (GOVT/PUBUC)  CHILDREN:  (SCHOOL/INFANTS/TODDI 
SURVEY  TECHNICIANS:  _ _ _ _  SURVEY  DATE:  -A 


BLDG  NO.: 


SURVEY  DATE: 
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ADDITIONAL  PIPE  INFORMATION  FOR  DESIGN 


NOTE  NO. 

INSUL  O.O..  IN. 
INSUL  THKNS.  IN 
PIPE  O.O..  IN 
QUANTITY.  LF 


NOTE  NO. 

INSUL  O.O..  IN. 
INSUL  THKNS,  IN 

r  .’£  O.D  .  I-I 
AS.iT'i,  Lf 


T»<» 


Z'  ^ 


ASBESTOS-CONTAINING  MATERIAL 
EVALUATION  AND  PRIORITY  INDEX 


CLIENT  '5^  _ 

FACILITY  7'/'  :: 

AREA  (P-:  !^C'  ■ 


no _ 

EVAUIATOR 


OCCJPANCY  >  nC-  —  C*'  '^£.f  ^  fz' 


PROJECT  HO.  ^  6  ■ 

BVILDXHC  - 

-  DATE  ~  '  '  - 

_  /  HOURS/VK 


1.  KattrUl  rrUblllty;  Hlfh  -  J;  M«dl«  -  2;  Low  •  I 

2.  Occupant  Aecaaalblllcy :  Hl|h  ■*  3;  Hadlua  “  2;  Low  -  ^ 

3.  Katarlal  Condition:  Good  -  1:  Poor  -  2 

4.  Uvel  of  Activity:  High  -  3;  Modlua  -  2;  Low  -  I 

3.  Asbestos  Fiber  Concent  ■  _ %:  “  ll  10-39%  •*  2:  40-100%  -  3 


Calculation 

Probability 
Factor  * 

Nuabec  of 
Occupants  * 

Occupancy 
Duration  * 

Vk 
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7  * 

1  ♦ 

LJ 

Utllicy  Maintenance  Frequency  _ 

Priority  Index 
Hvu^bar 


Life  Cycle  Projection  for  Structure  n 


Renovation  Schedule  ' 


^0.  Public  Utilization  of  Structure 


11.  Ocher  Unique  Cliaracterlstica  _ 


12.  Ressrks 


TaS08/6.«7 
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APPENDIX  C 

ANALYTICAL  RESULTS  FOR  DECONTAMINATION  WATER 


MK01\RPT:228n  10(!\15«8wg^ 


03/25/92 


IMMUOCie 


OES0CASXXNSUTWITS 


Table  C-1 

Inorganics  Data  Summary  for  Decontamination  Water 


Sample 

Site 

ID 

Analyte 

Results 

Units 

Reporting 

Limit 

-001 

Al-08 

Silver,  Total 

10.0 

u 

/ig/L 

10.0 

Aluminum,  Total 

200 

u 

mg/L 

200 

Arsenic,  Total 

10.0 

u 

lig/L 

10.0 

Barium,  Total 

200 

u 

/xglL 

200 

Beiyllium,  Total 

5.0 

u 

figlL 

5.0 

Calcium,  Total 

5000 

u 

fig/L 

5000 

Cadmium,  Total 

5.0 

u 

Ixg/L 

5.0 

Cobalt,  Total 

50.0 

u 

fig/L 

50.0 

Chromium,  Total 

10.0 

u 

Ixg/L 

10.0 

Copper,  Total 

25.0 

u 

(igfL 

25.0 

Cyanide,  Total 

10.0 

u 

lig/L 

10.0 

Iron,  Total 

100 

u 

UglL 

100 

Mercury,  Total 

0.2 

u 

fig/L 

0.20 

Potassium,  Total 

5000 

u 

/xg/L 

5000 

Magnesium,  Total 

5000 

u 

IxglL 

5000 

Manganese 

15.0 

u 

fig/L 

15,0 

Sodium,  Total 

5000 

u 

Mg/L 

5000 

Nickel,  Total 

40.0 

u 

HgfL 

40.0 

Lead,  Total 

3.0 

u 

fig/L 

3.0 

Antimony,  Total 

60.0 

u 

fig/L 

60.0 

Selenium,  Total 

5.0 

u 

figlL 

5.0 

Thallium,  Total 

10.0 

u 

figlL 

10.0 

Vanadium,  Total 

50.0 

u 

Hg/L 

50.0 

Zinc,  Total 

20.0 

u 

fig/L 

20.0 

MK01\RPT;2281  n06\1568wgj9 
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APPENDIX  D 


INSPECTOR  ACCREDITATION  CERTIFICATES  OF 
ASBESTOS  SURVEY  PERSONNEL 
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APPENDIX  E 

ANALYnCAL  RESULTS  FOR  GROUNDWATER  SAMPLES 


ICK01\llPT:£S1110>MSM<ig^ 


0306/92 


Fort  Holabird  Criminal  Records  Center 


Groundwater  Investigation  Results 
Sample  Data:  23  April  1991 
(All  Values  in  fig/L) 


Sample  ID/Well  Number 

Compound 

Test 

Method 

Certified 

Report 

Limit 

MW02 

AA-88-0421 

MW03 

AA-88-0422 

MW03D 

AA-88-0422 

AW04 

AA-88-0579 

TOTAL  PETROLEIJM 

00* 

3,250 

ND 

ND 

ND 

ND 

HYDROCARBONS  (TPH) 

METTALS 

Silver 

SD24 

3.2 

0.4 

0.8 

ND 

0.9 

Arsenic 

SD24 

3.0 

ND 

ND 

3.7 

3.8 

Lead 

SD24 

4.7 

6.2 

ND 

9.9 

ND 

Selenium 

SD24 

4.1 

ND 

ND 

ND 

ND 

Barium 

SS16 

1.53 

52.0 

54.0 

98.0 

18.2 

Cadmium 

SS16 

2.6 

ND 

ND 

ND 

ND 

Chromium 

SS16 

4.4 

ND 

ND 

15.1 

ND 

BNAs** 

1,2,3-Trichlorobenzene 

3.6 

ND 

ND 

ND 

ND 

1,2,4-Trichlorobenzene 

2.8 

ND 

ND 

ND 

ND 

1,2-Dichlorobenzene 

10 

ND 

ND 

ND 

ND 

1 , 3-Oichlorobenzene 

8.5 

ND 

ND 

ND 

ND 

1,4-Dichlorobenzene 

4.4 

ND 

ND 

ND 

ND 

2, 4,  .5-Trichlorophenol 

60 

ND 

ND 

ND 

ND 

2,4,6-Trichlorophenol 

10 

ND 

ND 

ND 

ND 

2,4-Dichlorophenol 

10 

ND 

ND 

ND 

ND 

2,4-Dimethylphenol 

10 

ND 

ND 

ND 

ND 

2,4-Dinitrophenol 

50 

ND 

ND 

ND 

ND 

2,4-Dinitrotoluene 

5.5 

ND 

ND 

ND 

ND 

7.*i-Dinitrotoluene 

6.6 

ND 

ND 

ND 

ND 

2-Chlorophenol 

10 

ND 

ND 

ND 

ND 

2-Chloronaphthalene 

9.6 

ND 

ND 

ND 

ND 

2-Methyinaphthalene 

10 

ND 

200.0 

200  0 

ND 

2-MethylphenoI 

10 

ND 

ND 

ND 

ND 

2-Nitraaniline 

50 

ND 

ND 

ND 

ND 

2-Nitrophenol 

10 

ND 

ND 

ND 

ND 

3,3-Dichlorobenzidine 

6 

ND 

ND 

ND 

ND 

3-Nitroaniline 

50 

ND 

ND 

ND 

ND 

4,6-Dinitro-2-Cresol 

50 

ND 

ND 

ND 

ND 

4-BrDmophenylphenyl  Ether 

10 

ND 

ND 

ND 

ND 

4-Chloroaniline 

10 

ND 

ND 

ND 

ND 

4~Chloro-3-Cresol 

10 

ND 

ND 

ND 

ND 

4-Chlorophenylphenyl  Ether 

10 

ND 

ND 

ND 

ND 

4-Methylph«nol 

10 

ND 

ND 

ND 

ND 

4'Nitroaiiiline 

50 

ND 

ND 

ND 

ND 

4-Nitrophenol 

50 

ND 

ND 

ND 

ND 

Alpha-Benzenehexachloride 

6.8 

ND 

ND 

ND 

ND 

Alpha-Chlordane 

30 

ND 

ND 

ND 

ND 

Alpha-Endosulfan 

30 

ND 

ND 

ND 

ND 

Aldrin 

12 

ND 

ND 

ND 

ND 

Acenaphtbene 

14 

ND 

ND 

ND 

ND 

Acenaphthylene 

19 

ND 

ND 

ND 

ND 

MK01\RPT;228U  106\1568wg.t9 
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Fort  Holabird  Criminal  Records  Center 


Groundwater  Investigation  Results 
Sample  Data:  23  April  1991 
(All  Values  in  fig/L) 
(continued) 


■ 

Sample  ID/Well  Number 

Compound 

Teat 

Method 

Certified 

Report 

Limit 

MW02 

AA-88-0421 

MW03 

AA-88-0422 

MW03D 

AA-88-0422 

AW04 

AA-88-0579 

BNA  (continued)** 

Anthracene 

•• 

20 

ND 

ND 

ND 

ND 

Bu(2>CUoroethozy)Methane 

10 

ND 

ND 

ND 

ND 

Bis<2>Chloroiaoprap]rI)Ether 

10 

ND 

ND 

ND 

ND 

Bu(2-Chloroeth;l)Ether 

8.1 

ND 

ND 

ND 

ND 

Bia(2-Ethylhexyl)Phthalate 

32 

ND 

ND 

ND 

ND 

Benzo[a]anthracene 

14 

ND 

ND 

ND 

ND 

Benzo(a]pyrene 

10 

ND 

ND 

ND 

ND 

Benzo[blfluoranthene 

23 

ND 

ND 

ND 

ND 

Beta-Benzenehezachloride 

4.9 

ND 

ND 

ND 

ND 

Butylbenzyl  Phthalate 

10 

ND 

ND 

ND 

ND 

Beta-Endoculfan 

6 

ND 

ND 

ND 

ND 

Benzoic  Acid 

50 

ND 

ND 

ND 

ND 

Benzo[g,h,i]peiylene 

7.1 

ND 

ND 

ND 

ND 

Benzo[k]fluoranthene 

21 

ND 

ND 

ND 

ND 

Ben^l  Alcohol 

10 

ND 

ND 

ND 

ND 

Chrysene 

15 

ND 

ND 

ND 

ND 

Hexachlorobenzene 

8.3 

ND 

ND 

ND 

ND 

'  Hezachloixxyclopentadiene 

10 

ND 

ND 

ND 

ND 

Hexachloroethane 

5.1 

ND 

ND 

ND 

ND 

Chlordane 

30 

ND 

ND 

ND 

ND 

P-Chlorophenyimethyl  Sulfide 

5.9 

ND 

ND 

ND 

ND 

P-Chlorophenylmethyl  Sulfoxide 

6.8 

ND 

ND 

ND 

ND 

P-Chlorophenylmethyl  Sulfone 

38 

ND 

ND 

ND 

ND 

Dibenz[a,h1anthracene 

7.5 

ND 

ND 

ND 

ND 

Deha-Benzenehexachloride 

6.4 

ND 

ND 

ND 

ND 

Dibenzofuran 

10 

ND 

5.2 

6.9 

ND 

Diethyl  Phthalate 

10 

ND 

ND 

ND 

ND 

Dithiane 

7.7 

ND 

ND 

ND 

ND 

Dieldrin 

11 

ND 

ND 

ND 

ND 

Dimethyl  Phthalate 

10 

ND 

ND 

ND 

ND 

Di-N -Butyl  Phthalate 

10 

ND 

ND 

1.3 

ND 

Di-N-Octyl  Phthalate 

IS 

ND 

ND 

ND 

ND 

Endrin 

6.6 

ND 

ND 

ND 

ND 

Endrin  Ketone 

6 

ND 

ND 

ND 

ND 

Endoeulfan  Stilfate 

6 

ND 

ND 

ND 

ND 

Fluoranthene 

20 

ND 

ND 

ND 

ND 

Fluorene 

10 

ND 

7.2 

10.0 

ND 

Hezachlorobutadiene 

18 

ND 

ND 

ND 

ND 

Heptachlor 

6.2 

ND 

ND 

ND 

ND 

Heptachlor  Epoxide 

7.2 

ND 

ND 

ND 

ND 

Indenol  l,2,3-C,D)pyrene 

7.2 

ND 

ND 

ND 

ND 

1  laophorone 

10 

ND 

ND 

ND 

ND 

1  Lindane 

5.8 

ND 

ND 

ND 

ND 

fl  Dimetltylnaphthalene 

10 

NA 

200.0 

400.0 

NA 

H  Trimethylnaphthalene 

10 

NA 

NA 

NA 

NA 

1  Methylnaphthalene 

10 

ND 

200.0 

200.0 

ND 

y  Methoxychlor 

30 

ND 

ND 

ND 

ND 

1  Malathion 

7.3 

ND 

ND 

ND 

ND 

1  Naphthalene 

17 

ND 

231.0 

198.0 

ND 
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Fort  Holabird  Criminal  Records  Center 

Groundwater  Investigation  Results 
Sample  Data:  23  April  1991 
(AU  Values  in  pg/L) 
(continued) 


Sample  lO/Well  Number 

Certified 

Tert  Report  MW02  MW03  MW03D  AW04 

Compound  Method  Limit  AA-88-0421  AA-88-0422  AA-88-0422  AA-88-0579 


BNA«  (continued)** 

Nitrobenzene 

Nitroeodi-n-propflamine 

N-Nitroeodipbenylamine 

1,4-Ozathiane 

Pentachlorophenol 

Pbenanthrene 

Phenol 

2.2- Bia(P-Chlorophenyl)-l,  1- 
Dichloroethane 

2.2- Bu(P-Chlorophenyl)- 1,1- 
Dichloroethene 

2.2- Biz(P-ChlorDphenyl)-l,  1- 
Trichloroethane 

Parathion 

Pyrene 

•• 

10 

4.5 

10 

9.1 

50 

22 

10 

9.7 

9.3 

7.3 

4.7 

17 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

3.5 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

VOCa*** 

1, 1, 1-Trichloroethane 

4.1 

ND 

ND 

ND 

1, 1,2-Trichloroethane 

17 

ND 

ND 

ND 

1, 1-DichloroethyIene 

18 

ND 

ND 

ND 

1, 1-Dichloroethane 

1.1 

ND 

ND 

ND 

1,2-Dichloroethene 

1.1 

ND 

ND 

ND 

1 , 2-Oichkirobenzene 

9.7 

ND 

ND 

ND 

1 ,2-Dichloroethane 

7.6 

ND 

ND 

ND 

1,2-Oichloropropane 

2.8 

ND 

ND 

ND 

1 ,2-Dimethy  Ibenzene 

2 

10.0 

9.0 

ND 

1,3-Dichlarobenzene 

9.2 

ND 

ND 

ND 

1 , 3-Dichloropropane 

3.8 

ND 

ND 

ND 

1,3-Dimethylbenzene 

2.0 

ND 

ND 

ND 

1,4-Dichlorobenzene 

8.1 

ND 

ND 

ND 

( 2-Chloroethozy  )ethene 

82 

ND 

ND 

ND 

Acetone 

10 

ND 

ND 

ND 

Bromodichloromethane 

7.9 

ND 

ND 

ND 

Cie- 1 ,3-Dichloropropylene 

5 

ND 

ND 

ND 

Vinvyl  Acetate 

10 

ND 

ND 

ND 

Chlorothene 

2.9 

ND 

ND 

ND 

Chloroethane 

5 

ND 

ND 

ND 

Benzene 

2.4 

28.4 

25.5 

ND 

Carbon  Tetrachloride 

5.6 

ND 

ND 

ND 

Methyllene  Chloride 

5.4 

ND 

ND 

ND 

Bromomethane 

10 

ND 

ND 

ND 

Chloromethane 

1.6 

ND 

ND 

ND 

Bromoform 

8.2 

ND 

ND 

ND 

Chloroform 

0.83 

6.8 

6.5 

ND 
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Fort  Holabird  Criminal  Records  Center 


Groundwater  Investigation  Results 
Sample  Data:  23  April  1991 
(All  Values  in  mS/L) 
(continued) 


Sample  ID/Well  Number 

Compound 

Teat 

Method 

Certified 

Report 

Limit 

MW02 

AA-88-0421 

MW03 

AA-88-0422 

MW03D 

AA-88-0422 

AW04 

AA-88-0579 

VOCafcontlnoed)*** 

Chlorobenzene 

••• 

1.4 

ND 

ND 

ND 

ND 

Carbon  Diaulfide 

5 

ND 

ND 

ND 

ND 

Dibromochloromethane 

6.5 

ND 

ND 

ND 

ND 

Ethylbenzene 

9.3 

17.6 

16.5 

ND 

ND 

Toluene 

8.7 

ND 

ND 

ND 

ND 

Methylethyl  Ketone 

■EH 

ND 

ND 

ND 

ND 

Methyliaobutyl  Ketone 

ND 

ND 

ND 

ND 

Methyl-n-butyl  Ketone 

ND 

ND 

ND 

ND 

St3rrena 

ND 

ND 

ND 

ND 

Trana-  1,3-Dichloropropene 

ND 

ND 

ND 

ND 

1. 1,2,2-Tetrachloroethane 

ND 

ND 

ND 

ND 

Tetrachloroethylene 

ND 

ND 

ND 

ND 

Trichloroethylene 

ND 

ND 

ND 

ND 

KD  =  NOT  DETECTED 
NA  -  NOT  ANALYZED 
D  =  DUPUCATE 

*  Total  Petroleum  Hydrocarboua  (TPH)  analj'sis  does  not  require  USATHAMA  certification.  The  determination  ia  reported 
aa  Method  "00". 

**  BNAa  in  groundwater  samplee  were  analyzed  uaing  Method  UM 16. 

***  Method  UM17  waa  uaed  for  the  analyaia  of  VOCa  in  groundwater  aamplea. 
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APPENDIX  F 

NOTICE  OF  COMPLIANCE  FROM  STATE  OF  MARYLAND 
DEPARTMENT  OP  THE  ENVIRONMENT 


MK01\RPT:238ni(mi668wfi« 


STATE  OF  MARYLAND 
DEPARTMENT  OF  THE  ENVIRONMENT 
2500  Broening  Highway  Baltimore,  Maryland  21224 
(301)  631- 


William  Donald  Schaefer 
Governor 


Robert  Perciasepe 
Secretary 


March  16,  1992 


NOTICE  OF  COMPLIANCE 
Mr.  Andrew  Maly 

U.S.  Army  Toxic  &  Hazardous  Materials  Agency 
ATTN :  CETHA-BC-B 

Aberdeen  Proving  Ground,  Maryland  21010-5401 

RE:  Fort  Holabird  Crime  Record  Center 

Building  305,  306  and  307 
Baltimore,  Maryland 
Case  #9-1310  BA 

Dear  Mr.  Maly: 

On  January  10,  1992,  a  representative  of  the  Hazardous  and  Solid  Waste 
Management  Administration's  Underground  Storage  Tank  Division  made  an 
inspection  and  reviewed  the  report  submitted  by  Roy  F.  Weston,  Inc. 
dated  November  1991,  on  the  above-referenced  property. 

Based  on  this  inspection  and  information  submitted,  it  has  been 
determined  that  three  (3)  underground  storage  tanks  have  been  removed 
and  four  (4)  monitoring  wells  have  been  installed.  The  November  1991 
report  contains  limited  information  which  addresses  the  subsurface 
condition  of  the  soils  and  groundwater  in  the  area  of  the  removed 
underground  storage  tanks.  Based  on  the  site  inspection  and  sample 
analysis  the  Administration  does  not  presently  require  any  corrective 
action  at  this  site.  Thus,  the  above-referenced  property  is  now  in 
compliance  with  Maryland  regulation  26.10.02-.il. 

The  Administration  hereby  closes  its  case  in  reference  to  this  site. 
This  notice  should  not  be  construed  as  a  waiver  of  the  Administration's 
right  to  take  any  other  enforcement  action  it  deems  appropriate  with 
respect  to  this  site.  ,If  there  are  any  questions  concerning  this 
matter,  please  telephone  this  office  at  (410)  631-3442. 

Sincerely, 

7^^  /V . 

Herbert  M.  Meade 

Head  of  Enforcement  Section 

Underground  Storage  Tank  Program 

HMM:dh 

cc:  Mr.  Richard  Collins 

Mr.  Bernard  Bigham 
Mr.  Robert  Bangert 
Mr.  Thomas  Walter 
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APPENDKG 
TEST  PIT  LOGS 
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TEST  PIT  LOG 
FORT  HOLABIRD 
APRIL  1991 


Test  Pit  No.:  TP2 

Subcontractor:  Hardin-Huber 

Log  by:  Kevin  McNeill 

Operator:  Brian  Siwinski 

Date  Completed:  4/23/91 

Method:  Backhoe 

Total  Depth:  4.5  ft. 

Samples  taken:  None 

Test  Pit 
i.O. 


Depth 

Interval 


HNu 

Readings 


General 

Description 


TP2 


0  -  r 


1’  -  4.5’ 


Background 


Background 


Dark  brown  topscil  some  rocks, 
moist 


Brown  sandy  silt,  moist 


TEST  PIT  LOG 
FORT  HOLABIRD 
APRIL  1991 


Test  Pit  No.:  TP1 

Subcontractor:  Hardin-Huber 

Log  by:  Kevin  McNeill 

Operator:  Brian  Siwinski 

Date  Completed:  4/23/91 

Method:  Backhoe 

Total  Depth:  4.5  ft. 

Samples  taken;  None 

Test  Pit 
I.D. 

Depth 

Interval 

HNu 

Readings 

General 

Description 

TP3 

0-  r 

Background 

Dark  brown  topsoil,  some  rocks, 
moist 

r  -  3’ 

Background 

Dark  brown  sand,  moist 

3’  -  4.5’ 

Background 

Light  brown  sand,  moist 

APPENDIX  H 

BUILDING  306  UST  LEAK  TEST  RESULTS 
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H  0  H  UIHSTE  OIL 

,301)  578-0956 


TEL  No . 1-301-466-2 578 


J  u  n  1  5  .  'j  1  1  i  :  x  5  N  0  .  u  I  j  o  f  .  o 

A  A  Environmental  Services 

Division  of 

A  A  Waste  Oil  Company,  Inc. 

3635  Woodland  Avenue 
Ballitnorc.  Maryland  21215 


HYDIWSTATIC  TEST 


WeBtx>n  Servicea  Incorporated  DATE?  23  May  1991 

Building  9-1  Heaton  H«y 
West  Chcatar.  Penn«vlvani.a 


ATTMt  KEVIW  McamiTJ.  fG2S) 


Tank  Sizet  SW  gmj/^ks  Products  #2  DIEBKL  FUEL 

Inches  Start  of  Testi  fia 

Inches  After  Tests  62.5  mcMES  Product  Level  ♦/-  Inches;  -B.S 

Start  Tiaes  08; 36 _ 

Finish  Tlaes  io-.a6 _ 


RBflUdCSs  Test  was  dope  at  the  Crime  Records  Center.  Ft.Hollbird. 

to  disconnect  suction  &  return  lines  and  Plug 
off  eaeroencY  generator.  _ _ 


TESTBR.  JOHM  C.  GOOCWPi 
CERT.ti  W)  BBSS _ 


PlcMe  Return  A  Copy  of  This  Invoice  With  Your  Remittance 

.  P.I.J  Wi.Mn  Vi  D.v.  I  1-,  «  i.,fe  Chugr  of  M  Per  Mon* 


APPENDIX  I 


ANALVnCAL  RESULTS  FOR  ASBESTOS  SAMPLES  FROM  BUILDINGS 
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POLARIZED  LIGHT  MICROSCOPY 
BULK  SAMPLE  ANALYSIS  SUMMAR 


CO 

00 

00 

00 

00 

00 

00 

00 

00 

00 

OO  00  J 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

W0«»0000«0w002>00000000<0 

4)  ae  «  z  z  z  .z  a)z  4)zz  vzzzzzzzz 


o  o  o  ooooooooooooooo 


flO  03  CD  UJ  lAi  uJUJUJCDUJCDODcSUJLiJLiJUJUJIlUUJCD 

<<<— 

CD  OD  CD  CD  CO  ^ 

I  t  ItfZOCZZZiZi  t  iZZZQCQCZaCi 
3£ZZI^L^Lua.Lkt^ZLkZZZ(^LL.U.LuLk.U.U.Z 

ooo  oooo  o 


UJ  >->^^UiUJ<^>‘Z^>- 

w  *^0<->H“^-ZrfUJCJ<Z 

XH*o-J-ix:zztD«-JO>— 
n  GDa3:s:BO  OA 


Z^^UjLULlJ><->-LiJ 
UJOOH-  »—  t—  «<>— 

Z— I— (XXXOOX 
CO  CD  CD  A  3  3  3 


00  CO  CO  CO  O)  I 


I  CT>  ‘ 

i  X  X  t 

a>  a> 


UJ  <  < 

CO  Z  ^  -J  co  o 

Z  <  3  3  CO  z  Z 

_UJUJ  *-<•  UJ  ZUJUJ  (/^COm 

tt— J^ZZ  I—  ^Z  -J^ZZZZZ  K- 

^mmUJUJ  W  MUJUJo«»^UJUJ>*-i>-*m 

U-Z^H-^ZZ  UJ  ,Mi>-a 

<<  Z  <CZZO  zz 

zzzz  zzu^zzzzujz 

§Q  ZUJZUJO  zoo  ^^ZZUJZ 

OZZO.ZZZOZ<OOZZ*^»ZZZZ 
zzzz'Zzzzz^zzzzwcDmzzzz 


zzzz 

S  S  z  z 


tO<0<O<D<DtO(D(O(Or 


fO<nroo9rofOfO»*>r>rofO»*>POfnrocn»ncOfOcor3ro 


liiiiiil 


<  <  <  < 
z  £  X  X 
<  <  <  < 
X  X  Z  X 


<<<<^^<<<<<<<<'<<<<<< 

03030000000000000000 


C7)a)moooooooooo«^'^>^«-i-^^^ 

i/>U^^lDcO<Otf>1D(DcDtD(OtO<DCOlD<DlDlD(D 


Upon  issue,  this  report  may  be  reproduced  only  in  full,  All  analyses  are  performed  in  accordance  with  the  methods  set  forth  in  U.S.  EPA  600/HA-82-020.  as  amttended. 
Weston's  Optical  Microscopy  Laboratory  is  accredited  by  the  National  Institute  of  Standards  and  Technology's  National  Voluntary  Laboratory  Accreditation  Program  for 
asbestos  fiber  analysis  (Laboratory  Code  1254). 


APPENDIX  J 


ANALYTICAL  RESULTS  OF  RADON  INVESTIGATION  IN  BUILDING  306 
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